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RECORD OF DECISION 

MANNHEIM AVENUE DUMP SITE 

Site Name and Location 

Mannheim Avenue Dump Site 
Galloway Township, Atlantic County, New Jersey 

Statement of Basis and Purpose 

This decision document presents the selected remedial action for 
the Mannheim Avenue Dump Site in Galloway Township, New Jersey, 
which was chosen in accordance with the requirements of the 
Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980, as amended by the Superfund Amendments and 
Reauthorization Act of 1986 and, to the extent practicable, the 
National Oil and Hazardous Substances Polluti6n Contingency Plan. 
This decision document explains the factual and legal basis for 
selecting the remedy for this Site. This decision is based on the 
administrative record for the Site. The attached index identifies 
the items that comprise the administrative record. 

The New Jersey Department of Environmental Protection concurs with 
the Selected Remedy. 

Assessment of the Site 

Actual or threatened releases of hazardous substances from this 
Site, if not addressed by implementing the response action selected 
in this Record of Decision, may present an imminent and substantial 
threat to public health, welfare or the environment. 

Description of the Selected Remedy 

The role of this response action is to address the principal threat 
posed by the Site, namely, the presence of contaminants in the 
groundwater. The groundwater contamination has the potential to 
migrate towards, and adversely impact, downgradient residential 
wells. This action addresses this threat by actively removing 
contaminants from the groundwater and by controlling the migration 
of the contaminants towards the residential wells. 
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The major components of the selected remedy include the following: 

Extraction of the contaminated groundwater in the shallow and 
deep zones of the aquifer system, with on-site treatment via 
air stripping and discharge of treated groundwater into the 
aquifer. 

Short-term monitoring of the groundwater during the design 
period to assess the potential migration of contaminants 
towards residential wells. 

Long-term monitoring of the groundwater, once the 
extraction/treatment/discharge system is operational, to 
ensure the effectiveness of the system in removing 
contaminants and controlling migration. 

Contingency planning to install individual carbon adsorption 
treatment units at residences, if monitoring indicates that 
groundwater contamination is threatening residential wells. 

Declaration of Statutory Determinations 

The selected remedy is protective of 'human health and the 
environment, complies with Federal and State requirements that are 
legally applicable or relevant and appropriate to the remedial 
action, and is cost-effective. This remedy utilizes permanent 
solutions and alternative treatment (or resource recovery) 
technologies to the maximum extent practicable, and it satisfies 
the statutory preference for remedies that employ treatment that 
reduces toxicity, mobility, or volume as their principal element. 

Because this remedy will initially result in hazardous substances 
remaining on the site above health-based levels, a review will be 
conducted within five years after commencement of remedial action 
to ensure that the remedy continues to provide adequate protection 
of human health and the environment. 

' y . -̂  ^ , . 

Constantine Sidamon-Eristoff 
Regional Administrator 
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DECISION SUMMARY 

RECORD OF DECISION 

MANNHEIM AVENUE DUMP SITE 

SITE NT̂ ME. LOCATION, AND DESCRIPTION 

The Mannheim Avenue Dump Site (the Site) is located in a two-acre 
sand and gravel clearing occupying lots two and three of Block 54 
in Galloway Township, Atlantic County, New Jersey (refer to Figure 
1) . The Site lies on Mannheim Avenue between Shiller Road and 
Clarks Landing Road. The Site is approximately 1500 feet southeast 
of the Tar Kiln Branch and two miles southwest of the Mullica River 
and associated tidal marsh (refer to Figure 2). The area 
immediately surrounding the Site is relatively flat woodlands of 
scrub pine and low bush. The area is within the New Jersey 
Pinelands Protection Area. A sand and gravel pit is located across 
the street from the Site and is owned and operated by Galloway 
Township. At least 82 residences lie within a one-mile radius of 
the Site. The Bethel Christian Day School is located within 5000 
feet south of the Site. Many of these residences and facilities 
rely on groundwater wells for potable water supply. 

The Cohansey Sand and the Kirkwood Formation form an important 
water-bearing unit used as a major source of potable water in the 
area. At the Site, this unit is an unconsolidated deposit of sands 
and gravels interbedded with clay. A semi-permeable clay layer, 
approximately 3 to 5 feet thick, underlies the Site at 
approximately 50 feet below ground surface. This layer separates 
the shallow zone of the aquifer system from the deeper zone (refer 
to Figure 3). Throughout the region, this deeper zone extends to 
a depth of approximately 200 to 250 feet below ground surface to 
a low permeability clay layer, which marks the lower boundary of 
this aquifer system. The depth to water at the Site is 
approximately 3 5 feet. In the shallow zone, groundwater flows in 
a northwesterly direction towards Tar Kiln Branch. In the deep 
zone, groundwater flows in a northeasterly direction towards the 
Mullica River. 

SITE HISTORY AND ENFORCEMENT ACTIVITIES 

The Mannheim Avenue Dump Site was originally used as a sand and 
gravel excavation operation by Galloway Township for road 
construction material. After mining operations ceased in 1964, 
the excavated portions of the Site were used for waste disposal. 

Beginning in 1964, Lenox China obtained permission from Galloway 
Township to use the Site to dispose of industrial wastes produced 
at its manufacturing facility in Pomona, New Jersey. The drummed 
wastes were deposited on the floor of the excavated portion of the 
Site, approximately 5 feet below ground surface, and subsequently 
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compacted into 35 waste mounds, along with other municipal wastes, 
and covered with soil. Leaded porcelain fragments and household 
refuse was also mixed in the waste mounds. 

A 1981 industrial survey report submitted by Lenox China notified 
the New Jersey Department of Environmental Protection (NJDEP) that 
hazardous wastes may have been disposed of at the Mannheim Avenue 
Site. The survey indicated that 55-gallon drums of trichloroethene 
(TCE) degreasing sludge were disposed of at the Site and in other 
locations. A subsequent investigation by NJDEP in 1982 revealed 
that many of the 55-gallon drums were exposed and deteriorating. 
Samples collected from the exposed drums indicated the presence of 
the following chemicals: TCE at 1,640 parts per million (ppm), 
toluene at 230 ppm, ethylbenzene at 350 ppm, methylene chloride at 
220 ppm, cadmium at 22 ppm, lead at 2,600 ppm, nickel at 27 ppm, 
and chromium at 6 ppm. 

The Site was placed on the National Priorities List in 1983. In 
December 1984, the U.S. Environmental Protection Agency (EPA) 
issued an Administrative Order to Lenox and the Township of 
Galloway to remove the waste material buried in the soil mounds at 
the Site, conduct soil and groundwater sampling, and excavate and 
remove contaminated soil from the Site. By August 1985, Lenox had 
completed the excavation of the waste material from the soil 
mounds. Approximately 25,000 pounds of degreasing sludge were 
separated from general trash and incinerated off site. Thirty-five 
mounds of soil remained, many with residual contamination. 

In 1985 and 1986, Lenox conducted soil, groundwater, limited 
surface water, and domestic well sampling. This sampling showed 
that the principal contaminants associated with the waste at the 
Site were lead and TCE. Soil sampling revealed that lead was the 
predominant contaminant remaining within the soil mounds (at levels 
up to 48,000 ppm). Several of the mounds also contained small 
fragments of the asphaltic sludge waste which could not be 
separated from the soil during the initial excavation. These 
mounds were assumed to contain TCE as well as lead contaminants. 
Groundwater sampling on site revealed the presence of TCE (at 
levels up to 140 parts per billion (ppb)). Groundwater sampling 
from residential and school wells, and from the nearby stream, did 
not reveal the presence of any site-related contaminants. In June 
1989, the 35 mounds of soil containing residual lead and TCE 
contamination were excavated and disposed off site by Lenox. 

In July 1988 and March 1989, EPA sampled the drinking water from 
25 local residential wells surrounding the Site and one well from 
the Bethel Christian School for volatile organic compounds (VOCs) 
and metals. No VOCs or metals were detected above EPA's drinking 
water standards. 

In May 1988, EPA entered into an Administrative Order on Consent 
with Lenox, Inc. and the Township of Galloway to conduct a remedial 
investigation (RI) and feasibility study (FS) at the Site. 
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In February 1990, Lenox, Inc.'s contractor submitted a FS Report 
for EPA review and approval. EPA detennined that this report was 
incomplete and inappropriate for public release, and for preparing 
a Record of Decision. Consequently, EPA tasked its contractor to 
prepare a FS Report to develop and evaluate alternatives for 
groundwater remediation more thoroughly. 

HIGHLIGHTS OF COMMUNITY PARTICIPATION 

The RI and FS Reports and the Proposed Plan for the Mannheim Avenue 
Dump Site were released to the public for comment on July 17, 1990. 
These two documents were made available to the public in the 
administrative record maintained at the EPA Docket Room in Region 
II and at an information repository at the Atlantic County 
Library/Galloway Township Branch. The notice of availability for 
these two documents was published in The Atlantic City Press on 
July 17, 1990. A public comment period on the documents was held 
from July 17, 1990 to August 15, 1990. In addition, a public 
meeting was held on August 7, 1990. At this meeting, 
representatives from EPA answered questions about problems at the 
site and the remedial alternatives under consideration. A response 
to the comments received during this period is included in the 
Responsiveness Summary, which is part of this Record of Decision 
(ROD). 

SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY 

The role of this response action is to address the principal threat 
posed by the Site, which is the presence of TCE contamination in 
the groundwater at, and emanating from, the Site. The groundwater 
contamination has the potential to migrate towards, and adversely 
impact, downgradient residential wells. The purpose of this 
response action is to prevent current or future exposure to the 
TCE-contaminated groundwater, to reduce TCE concentrations in the 
groundwater to levels safe for drinking, and to control contaminant 
migration towards the residential wells. 

SUMMARY OF SITE CHARACTERISTICS 

The Remedial Investigation for the Mannheim Avenue Dump Site 
included sampling the surficial soil at the Site (after the waste 
mounds were removed) , the groundwater in the shallow and deep zones 
on and off the Site, and limited sampling of the Tar Kiln Branch. 

Surficial soil sampling indicated that lead was present in the soil 
at concentration levels within EPA's acceptable range for 
residential land use. This range is 500 to 1000 ppm, depending on 
site specific circumstances. 
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Groundwater sampling of the shallow and deep zones of the aquifer 
system (separated by a 3 to 5 foot semi-permeable clay layer at 50 
feet below ground surface) indicated that TCE was the primary 
contaminant impacting the groundwater. TCE was detected in the 
shallow zone up to a concentration of 29 ppb. It is roughly 
estimated that the entire length of the shallow TCE plume, 
including the 400-foot diameter of the Site itself, is assumed to 
be 1000 feet, with a width of 400 feet and thiclcness of 15 feet. 
TCE was detected in the deeper zone up to a concentration of 47 
ppb. It is roughly estimated that the deeper TCE plume length, 
including the Site, is greater than 1000 feet, and that it is 1000 
feet wide and 55 feet thick. Figure 4 illustrates the approximate 
extent of the TCE plumes in the shallow and deep zones of the 
aquifer system. The maximvun contaminant level (MCL) for TCE, 
established under the New Jersey Safe Drinking Water Act, is 1 ppb. 
This MCL value of 1 ppb is the drinking water standard for TCE. 
The areal extent of the TCE contamination in the shallow and deep 
zones, as defined by the 1 ppb MCL, has not been completely defined 
through sampling during the Remedial Investigation. 

It is believed that the semi-permeable clay layer separating the 
shallow zone from the deep zone may contain some TCE residues. 
This TCE would potentially be slowly released from the semi
permeable clay layer into the deep zone of the aquifer system. It 
is also possible that the unsaturated zone may contain small 
amounts of TCE residues, which would be slowly released into the 
shallow zone of the aquifer system. 

Other contaminants, including volatile organics and inorganics, 
which were constituents of the original waste material, were 
sporadically detected in the groundwater in the shallow and deep 
zones, in some instances at concentration levels exceeding federal 
or state drinking water standards. The most prevalent of these 
contaminants includes toluene, which is a volatile organic compound 
(like TCE), and lead and chromium, which are inorganic compounds. 

Toluene was detected at concentrations above the NJDEP groundwater 
quality cleanup criteria of 50 ppb in four deep zone monitoring 
wells during one sampling round. Concentrations of toluene in 
these wells during other sampling rounds did not exceed 10 ppb. 

Concentrations of lead and chromium, which exceeded the EPA 
proposed cleanup guideline of 15 ppb for lead, and the NJDEP and 
EPA drinking water standard of 50 ppb for chromium, were only 
detected in one shallow zone well and in one deep zone well. The 
highest concentrations of inorganics were not consistent between 
sampling rounds per well and appeared to be sporadic. Neither lead 
nor chromium concentration levels were detected in the groundwater 
in statistically significant amounts, indicating the lack of 
contaminant "plumes" of lead and chromium migrating from the Site 
in the shallow and deep aquifer zones. 
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Table 1 includes information regarding the concentrations of 
compounds detected in the groundwater during the Remedial 
Investigation in comparison to groundwater standards. 

Surface water and sediment sampling at three locations along Tar 
Kiln Branch indicated that lead was present in all three sediment 
samples and in one water sample. The concentration of lead in the 
water sample exceeded EPA's Ambient Water Quality Criteria for 
lead. EPA believes that the Mannheim Avenue Dump Site is not the 
source of the lead detected in the Tar Kiln Branch because sampling 
of the shallow groundwater zone (which flows toward Tar Kiln 
Branch) during the Remedial Investigation did not indicate that 
lead was migrating from the Site. However, EPA will provide for 
additional surface water and sediment sampling of the Tar Kiln 
Branch to assess further, any adverse impact on the Tar Kiln Branch 
from the Site. 

Residential well sampling performed by EPA in 1988 and 1989 
indicated that the wells were not impacted by contaminants 
migrating from the Site. Fourteen residences are located 
downgradient of the Site. Nine of these residences are 
downgradient with respect to groundwater flow in the deep zone, and 
five of these residences are downgradient with respect to 
groundwater flow in the shallow zone (refer to Figure 4). All of 
these residences use groundwater from the deep zone as a source of 
drinking water. Groundwater in the shallow and deep zones has been 
classified by NJDEP as Class GW-2 groundwater, suitable for 
potable, industrial or agricultural water supplies.. 

Potential pathways of migration for volatile organic and inorganic 
contaminants associated with the Site include volatilization, 
particulate emission, infiltration through soil to groundwater, and 
groundwater discharge to surface water bodies such as the Tar Kiln 
Branch and the Mullica River. Once contaminants enter the water 
table aquifer (shallow zone), these contaminants are transported 
in a westerly direction within the shallow zone, and vertically 
downward through the semi-permeable clay layer, and then into the 
deep zone where the contaminants are transported in a northeasterly 
direction. The potential exists for contaminants to migrate from 
the Site and impact residential wells adversely. 

The possible residual TCE contamination in the subsurface soils in 
the unsaturated zone and in the semi-permeable clay layer 
separating the shallow zone from the deep zone could potentially 
provide for the slow release of small amounts of TCE into the 
shallow and deep zones. 
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SUMMARY OF SITE RISKS 

EPA conducted an Endangerment Assessment (EA) of the "no action" 
alternative to evaluate the potential risks to human health and 
the environment associated with the Mannheim Avenue Dump Site in 
its current state. The EA focused on the groundwater contaminants 
which are likely to pose the most significant risks to human health 
and the environment (indicator chemicals). These "indicator 
chemicals" and their concentrations in the groundwater are shown 
in Table 2. 

EPA's EA identified several potential exposure pathways by which 
the public may be exposed to contaminants. These pathways and the 
populations potentially affected are shown in Table 3. The 
potential exposure routes identified and evaluated in the EA are: 

• Dermal contact with contaminated groundwater drawn from wells 
located downgradient from the Site; 

Ingestion of groundwater from local wells downgradient of the 
Site; 

Inhalation of chemicals volatilized from groundwater during 
home use; 

Ingestion of chemicals that have accumulated in fish located 
in a nearby river; and 

Inhalation of chemicals entering the air as particulates via 
wind erosion. 

The potentially exposed populations include residents and 
recreational users. Soil sampling indicated that the 
concentrations of lead in the Site soils were within EPA's health-
based cleanup level of 500 to 1000 ppm. Therefore, exposures to 
Site soils were not considered further in the EA. 

Under current EPA guidelines, the likelihood of carcinogenic 
(cancer causing) and noncarcinogenic effects due to exposure to 
site chemicals are considered separately. It was assumed that the 
toxic effects of the site-related chemicals would be additive. 
Thus, carcinogenic and noncarcinogenic risks associated with 
exposures to individual indicator compounds were summed to indicate 
the potential risks associated with the potential carcinogens and 
noncarcinogens, respectively. 

Noncarcinogenic risks were assessed using a hazard index (HI) 
approach, based on a comparison of expected contaminant intakes 
and safe levels of intake (Reference Doses). Reference doses 
(RfDs) have been developed by EPA for indicating the potential for 
adverse health effects. RfDs, which are expressed in units of 
milligrams per kilogram per day (mg/kg-day) , are estimates of daily 
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exposure levels for humans which are thought to be safe over a 
lifetime (including sensitive individuals). Estimated intakes of 
chemicals from environmental media (e.g., the amount of a chemical 
ingested from contaminated drinking water) are compared with the 
RfD to derive the hazard quotient for the contaminant in the 
particular media. The hazard index is obtained by adding the 
hazard quotients for all compounds across all media. A hazard 
index greater than 1 indicates that potential exists for 
noncarcinogenic health effects to occur as a result of site-
related exposures. The HI provides a useful reference point for 
gauging the potential significance of multiple contaminant 
exposures within a single medium or across media. The reference 
doses and hazard indices for the indicator chemicals at the 
Mannheim Avenue Dump Site are presented in Table 4. 

The hazard index for noncarcinogenic effects from the Mannheim 
Avenue Dump site is 5.7 x 10' and, therefore, indicates that 
noncarcinogenic effects are unlikely from the exposure routes 
evaluated in the EA. 

Potential carcinogenic risks were evaluated using the cancer 
potency factors developed by the EPA for the indicator compounds. 
Cancer potency factors (CPFs) have been developed by EPA's 
Carcinogenic Risk Assessment Verification Endeavor for estimating 
excess lifetime cancer risks associated with exposure to 
potentially carcinogenic chemicals. CPFs, which are expressed in 
units of (mg/kg-day)', are multiplied by the estimated intake of 
a potential carcinogen, in mg/kg-day, to generate an upper-bound 
estimate of the excess lifetime cancer risk associated with 
exposure to the compound at that intake level. The term "upper 
bound" reflects the conservative estimate of the risks calculated 
from the CPF. Use of this approach makes the underestimation of 
the risk highly unlikely. The CPFs for the indicator chemicals 
and the risk estimates for the site are presented in Table 5. 

For known or suspected carcinogens, EPA considers excess upper-
bound individual lifetime cancer risks of between 10"̂  to 10"* to be 
acceptable. This level indicates that an individual has one 
additional chance in ten thousand to one additional chance in a 
million of developing cancer as a result of site-related exposure 
to a carcinogen over a 70-year period under specific exposure 
conditions at the site. The cumulative upper bound risk at the 
Mannheim Avenue Dump Site is 4.1 x 10*. TCE is present in the 
groundwater at concentration levels above federal and state 
drinking water standards (MCLs). EPA has determined that the MCL 
of 1 ppb for TCE should be met in the groundwater to be protective 
of human health and the environment. 

In summary, risks to public health include the actual or potential 
risks to residents around the Site. Residents may be impacted 
primarily through ingestion of potentially contaminated well water, 
and dermal and inhalation exposures to volatile contaminants in 
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well water while bathing and showering. EPA has determined that 
actual or potential Site-related risks warrant a remedial action 
for the Site. 

Actual or threatened releases of hazardous substances from the 
Site, if not addressed by implementing the response action selected 
in this ROD, may present an imminent and substantial endangerment 
to public health, welfare or the environment. 

Uncertainties 

The procedures and inputs used to assess risks in this evaluation, 
as in all such assessments, are subject to a wide variety of 
uncertainties. In general, the main sources of uncertainty include: 

- environmental chemistry sampling and analysis 
- environmental parameter measurement 
- fate and transport modeling 
- exposure parameter estimation 
- toxicological data 

Uncertainty in environmental sampling arises in part from the 
potentially uneven distribution of chemicals in the media sampled. 
Consequently, there is significant uncertainty as to the actual 
levels present. Environmental chemistry analysis error can stem 
from several sources including the errors inherent in the 
analytical methods and characteristics of the matrix being sampled. 

Uncertainty in the exposure assessment is related to the presence 
of potentially sensitive populations (school children and 
residents) in very close proximity to the site. Additional 
uncertainties arise from estimates of how often an individual would 
actually come in contact with the chemicals of concern, the period 
of time over which such exposure would occur, and in the models 
used to estimate the concentrations of the chemicals of concern at 
the point of exposure. 

Uncertainties in toxicological data occur in extrapolating both 
from animals to humans and from high to low doses of exposure, as 
well as from the difficulties in assessing the toxicity of a 
mixture of chemicals. These uncertainties are addressed by making 
conservative assumptions concerning risk and exposure parameters 
throughout the assessment. As a result, the EA provides upper-
bound estimates of the risks to populations near the Site. 

For more specific information concerning public health risks, 
including quantitative evaluation of the degree of risk associated 
with various exposure pathways, refer to the volume entitled Final 
Endangerment Assessment for the Mannheim Dump Site located at EPA's 
information repository at the Atlantic County Library in Galloway 
Township, New Jersey. 

02542 



Environmental Risks 

The environmental impact from the Site is expected to be low with 
the exception of groundwater contamination in the immediate 
vicinity of the Site. The only area potentially impacted by the 
contaminated groundwater is the surface water and wetland areas 
associated with the Tar Kiln Branch. The species composition of 
the area along the Tar Kiln Branch has been classified as a 
palustrine forested wetland with broad leaved trees. Although lead 
has been detected in the sediment and water of the Tar Kiln Branch, 
the environmental impacts associated with its presence are expected 
to be insignificant. Additional sampling will be performed in the 
Tar Kiln Branch to assess further, any adverse environmental 
impacts from the Site. No federally listed or proposed threatened 
or endangered flora or fauna are known to exist in the vicinity of 
the Site. 

DESCRIPTION OF ALTERNATIVES 

Appropriate remedial technologies identified during the screening 
process of the feasibility study were assembled into combinations 
to address the remedial action objectives and the goals listed 
below: 

Prevention of current and future exposure to TCE-contaminated 
groundwater; 

Protection of uncontaminated portions of the groundwater from 
being contaminated by preventing the spread of contamination; 
and 

Restoration of the contaminated groundwater to drinking water 
standards for future use. 

The remedial alternatives that were selected for detailed 
evaluation are described below. 

Alternative 1: No Action vith Groundwater Monitoring 

Capital Cost: $ 89,100 
Annual Operation and 

Maintenance (O&M) Costs: $ 52,600 (years 1 to 5) 
$ 18,600 (years 6 to 30) 

Present Worth (PW): $ 550,100 
Time to Implement: 3 months 

The No Action alternative is evaluated at every site to establish 
a baseline for comparison. Under this alternative, no active 
action would be taken at the Site to prevent migration of, or 
reduce concentration levels of, TCE in the groundwater. This 
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alternative relies on natural attenuation of contaminants in the 
groundwater for a reduction of TCE concentration levels to the MCL 
of 1 ppb. 

This alternative includes a long-term monitoring program to assess 
the migration of contamination in the shallow and deep zones of the 
aquifer system. This program would use existing monitoring wells, 
newly installed monitoring wells, and residential wells in the 
vicinity of the Site. Selected wells would be sampled on a quar
terly basis for the first five years, and then bi-annually. This 
alternative also includes an educational program to inform the 
public about potential hazards at the Site. 

It would take about three months from the issuance of the ROD to 
begin the implementation of the monitoring program. The reduction 
in the annual O & M cost after the first five years of monitoring 
is due to the reduction in frequency of monitoring and the number 
of parameters analyzed. 

The amount of time required for natural attenuation to reduce TCE 
concentration levels to the MCL is not known at this time because 
of the uncertainties relating to the presence and degree of 
residual TCE contamination in the unsaturated zone and in the clay 
layer separating the shallow zone from the deep zone. The 
potential exists for this residual contamination to continue to 
release slowly into the groundwater at an unknown rate and over an 
unknown period of time. 

Alternative 2: Point-of-Use Carbon Adsorption Treatment/Water Use 
Restrictions 

Capital Cost: 
Annual O & M Cost; 

Present Worth: 

Time to Implement: 

$ 147,150 
$ 52,600 (years 1 to 5) 
$ 50,900 (year 6) 
$ 32,000 (years 7 to 21) 
$ 18,600 (years 22 to 30) 
$ 739,400 

1 to 3 months to install point of use 
controls and 12 months for water use 
restrictions 

This alternative includes all of the components of Alternative 1, 
with the addition of provisions to install and maintain individual 
carbon adsorption treatment systems on household supplies, if 
groundwater monitoring (performed on a quarterly basis for the 
first five years) indicates that the TCE-contaminated groundwater 
is migrating and threatening the residential wells. The carbon 
adsorption system would remove TCE to meet the drinking water 
standard. The treated water would then be used as needed by 
residents. In addition, this alternative would place restrictions 
on the installation of any new wells in the contaminated area 
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around the Site. For any new wells installed in the contaminated 
area, it would be required that treatment units be installed on 
household supplies before the water is used for potable purposes. 
For any new or existing wells installed downgradient of the 
contaminated area, it would be required that treatment units be 
installed on household supplies, if it were determined that water 
quality was threatened by TCE contamination. These groundwater use 
restrictions may, however, be difficult to implement and enforce. 

Carbon adsorption treatment units and water use restrictions would 
be considered for the fourteen existing and potentially six future 
homes located downgradient from the shallow and deep groundwater 
zones. The individual treatment systems and the water use 
restrictions would be temporary and would be in place until 
groundwater quality had been restored through natural attenuation. 
The amount of time required for natural attenuation to reduce TCE 
concentration levels to the MCL is not known at this time because 
of the uncertainties relating to the presence and degree of 
residual TCE contamination in the unsaturated zone and in the clay 
layer separating the shallow zone from the deep zone. 

It would take approximately one to three months to install the 
residential carbon treatment units, once it is determined that 
residential wells are threatened, and one year to establish water 
use restrictions. 

The annual O & M cost would generally decrease during the 30-year 
period because the frequency of groundwater monitoring and number 
of parameters analyzed would decrease with time. The annual cost 
for years 1 to 5 includes monitoring only. The cost for year 6 
includes start-up plus operation and maintenance of the carbon 
adsorption treatment units (estimated 15 years of use) and reduced 
monitoring. The annual cost for years 7 to 21 includes operation 
and maintenance of the treatment units and reduced monitoring. 
The annual cost for years 22 to 30 includes reduced monitoring. 

Alternative 3: Alternate Water Supply/Water Use 
Restrictions 

Capital Cost: $ 492,100 
Annual O & M Cost: $ 52,600 (years 1 to 5) 

$ 94,300 (years 6 to 30) 
Present Worth: $ 1,749,200 

Time to Implement: 18 months 

This alternative includes all of the components of Alternative 1, 
with the addition of the development of water supply well(s) and 
a distribution system to provide potentially affected residences 
with a continuous source of clean water. The distribution system 
and capacity of the supply would be sized sufficiently to provide 
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water to the fourteen existing and possibly six future residences 
that could potentially be affected by TCE contamination. The 
location of the water supply well(s) would be determined during 
the design phase of the project and is expected to be placed south 
of the existing TCE contaminant plumes and at the bottom of the 
deep groundwater zone (approximately 200 feet below ground 
surface.) Groundwater would be pumped to a storage or pressurized 
tank and chlorinated prior to its discharge to the distribution 
system. Construction of the supply and distribution system would 
be performed up front, while actual hook-up would not be performed 
until groundwater monitoring (performed on a quarterly basis for 
the first five years) indicates that the contamination is migrat
ing and threatening the residential wells. 

Groundwater use restrictions would require that all existing and 
future households be connected to this supply and that residential 
wells be taken out of service, if groundwater monitoring indicates 
that contamination is migrating and threatening residential wells. 
These restrictions, however, may be difficult to implement and 
enforce. 

It would take approximately 18 months to design and construct the 
new water supply well(s) and connect the residences to this system. 

The annual O & M cost for the first five years is associated with 
groundwater monitoring. Subsequent annual O & M cost would be 
associated with operation of the new water supply/distribution 
system and reduced monitoring. 

This alternative relies on natural attenuation of contaminants in 
the groundwater to reduce TCE concentration levels to the MCL. The 
amount of time required for this natural process is unknown at this 
time because of the uncertainties relating to the presence and 
degree of residual TCE contamination in the unsaturated zone and 
in the clay layer separating the shallow zone from the deep zone. 

Alternative 4: Groundwater Pumping/Air Stripping/Reinjection 

Capital Cost: 
Annual O & M Cost: 

Present Worth: 

$ 
$ 
$ 
$ 
$ 
$ 

541,000 
52,600 
394,100 
360,100 
18,600 

4,217,100 

(year 1) 
(years 2 to 5) 
(years 6 to 17) 
(years 18 to 3 0 

Time to Implement: 6 to 16 years 

This alternative includes the installation of groundwater extrac
tion wells to withdraw the TCE-contaminated water for on-site 
treatment with discharge through reinjection into the shallow and 
deep groundwater zones. It was estimated that three extraction 
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wells would be installed in each aquifer zone. Two wells in each 
zone would be operated continuously and the third would serve as 
a backup well during periods of well maintenance. It was estimated 
that six reinjection wells would be installed in each aquifer zone. 
Three wells in each aquifer would be operated continuously and the 
additional three wells would serve as backups to be used during 
maintenance periods. Contaminated water would be pvimped from the 
shallow zone wells and deep zone wells at estimated rates of 10 
gallons per minute (gpm) and 40 gpm, respectively. It was assumed 
that the contaminated extracted groundwater would need to be 
pretreated to remove iron before being air stripped and discharged 
to the groundwater. The groundwater extraction and treatment 
system would be designed to reduce TCE concentration levels to the 
MCL throughout the area of contamination in the shallow and deep 
zones and would intercept contamination migrating towards 
residential wells. 

This alternative also includes short-term sampling of downgradient 
groundwater monitoring wells and residential wells, during the 
design period, to monitor the potential migration of contaminants 
towards residential wells. In addition, this alternative includes 
long-term sampling of downgradient monitoring wells and residen
tial wells, once the system is operational, to monitor the effec
tiveness of the treatment system in removing contaminants and 
preventing migration. 

The differences in the annual O & M cost over the 30-year period 
are associated with the differences in the monitoring programs for 
the residential and monitoring wells and treatment system during 
that time. The cost for the first year includes monitoring only. 
The annual cost for years 2 to 5 includes operation and maintenance 
of the treatment system (estimated 15 years of use) and monitoring. 
The annual cost for years 6 to 17 includes operation and 
maintenance of the treatment system and reduced monitoring. The 
annual cost for years 18 to 30 includes reduced monitoring only. 

It is estimated that the groundwater extraction and treatment 
system can be designed and constructed in approximately 24 months. 

The length of time required for this alternative to reduce 
contamination levels to drinking water standards is approximately 
six to sixteen years. This time period takes into consideration 
the influence of the potential residual TCE contamination in the 
unsaturated zone and in the clay layer. 

During the design period, EPA would assess the feasibility and 
practicality of using infiltration basins as an alternate means of 
discharging treated groundwater to the underlying shallow aquifer 
zone. 
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SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

In accordance with the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP), a detailed analysis of each 
remedial alternative is conducted with respect to each of nine 
evaluation criteria. All selected remedies must at least attain 
the Threshold Criteria. The selected remedy should provide the 
best trade-offs among the Primary Balancing Criteria. The 
Modifying Criteria were evaluated following the public comment 
period. 

Threshold Criteria 

Overall Protectiveness of Hrman fiealth and the Environment -
This criterion evaluates the adequacy of protection that the 
remedy provides while describing how risks are eliminated, 
reduced, or controlled through treatment, engineering controls 
and/or institutional controls. 

Compliance With Applicable or Relevant and Appropriate 
Requirements (ARARs) - This criterion addresses whether a 
remedy will meet all of the ARARs of other federal and state 
environmental statutes and/or provide grounds for invoking a 
waiver. 

Primary Balancing Criteria 

Reduction of Toxicity. Mobility or Volume (TMV) Through 
Treatment - This criterion addresses the anticipated treatment 
performance of the remedy. 

Short-Term Effectiveness - This criterion refers to the speed 
with which the remedy achieves protection, as well as the 
remedy's potential to create adverse impacts on human health 
and the environment during the remedial action. 

Long-Term Effectiveness and Permanence - This criterion 
evaluates the magnitude of residual risk and the ability of the 
remedy to maintain reliable protection of hximan health and the 
environment over time once the remedial action has been 
completed. 

Implementabi1ity - This criterion examines the technical and 
administrative feasibility of executing a remedy, including the 
availability of materials and services needed to implement the 
chosen solution. 

Cost - This criterion includes the capital and operation and 
maintenance costs of the remedy. 
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Modifying Criteria 

State Acceptance - This criterion indicates whether, based on 
its review of the Feasibility Study and Proposed Plan, the State 
of New Jersey concurs with, opposes or has no comment on the 
preferred alternative. 

Community Acceptance - This criterion evaluates the reaction 
of the public to the remedial alternatives and EPA's Proposed 
Plan. Comments received during the public comment period and 
EPA's responses to those comments are summarized in the 
Responsiveness Sximmary attached to this document. 

Overall Protection of Human Health and the Environment 

Alternative 4 protects public health and the environment because 
it provides for the removal of TCE contamination from the 
groundwater in the shallow and deep zones of the aquifer system to 
meet the drinking water standard, and prevents migration of 
contamination towards residential wells. 

Alternative 1 is not protective of human health and the environment 
because, along with Alternatives 2 and 3, it would not remove 
contaminants from the groundwater in the shallow and deep zones of 
the aquifer system, and thereby allows the migration of 
contaminants into clean portions of the aquifer. Also, 
Alternatives 1, 2 and 3 would not prevent the potential 
contamination of residential wells from migrating TCE. 

Alternatives 2 and 3, while not protective of the environment, 
protect human health because they include treatment units on 
household supplies and an alternate water supply, respectively, if 
monitoring indicates the threat of contamination at residential 
wells. Alternative 2, which provides for individual treatment 
units on household supplies, would reduce concentration levels of 
TCE in the groundwater withdrawn from the well to the drinking 
water standard. Alternative 3 includes an alternate water supply, 
which would provide affected residents with groundwater in which 
TCE met the drinking water standard. In addition. Alternatives 2 
and 3 include institutional controls to restrict exposure to 
contaminated groundwater, however, these water use restrictions may 
be difficult to implement and enforce. 

Compliance with ARARs 

New Jersey Groundwater Quality Criteria and Maximum Contaminant 
Levels established pursuant to the Federal and State Safe Drinking 
Water Acts are applicable federal and state groundwater 
requirements for this remedial action. 
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Alternative 4, in actively removing TCE contamination from the 
groundwater and controlling contaminant migration towards 
residential wells, satisfies the applicable drinking water standard 
for TCE, the MCL of 1 ppb. The groundwater collection/ 
treatment/discharge system provided for under Alternative 4 would 
be designed to meet the MCL of 1 ppb for TCE in the groundwater in 
the shallow and deep aquifer zones and at the residential wells. 
The air stripping would be done in conformance with state and 
federal air emission standards. 

Alternatives 1, 2 and 3 rely on natural attenuation of the TCE 
contamination in the groundwater to meet the MCL eventually in the 
shallow and deep zones of the aquifer system through dilution of 
the volume of contaminants. 

Alternatives 2 and 3 meet the ARAR associated with providing safe 
drinking water to community residents. Alternative 2 accomplishes 
this by removing the TCE, to meet drinking water standards, from 
the withdrawn groundwater via treatment units installed on 
household supplies. Alternative 3 accomplishes this by providing 
an alternate drinking water supply which meets drinking water 
standards for TCE. 

Reduction of Toxicity. Mobility or Volume Through Treatment 

Alternative 4 would reduce the toxicity, mobility and volume of 
contamination in the shallow and deep zones of the aquifer system 
by extracting TCE-contaminated groundwater and treating it to meet 
the drinking water standard of 1 ppb. 

Alternatives 1, 2 and 3 do not utilize treatment to reduce the 
toxicity, mobility or volume of contamination in the shallow and 
deep aquifer zones. These alternatives would not reduce the 
mobility of the contaminants in the aquifer, and would rely on 
natural attenuation, through dilution over time, to reduce the 
toxicity and volume of contaminants. Alternatives 2 and 3 use 
treatment via individual carbon adsorption units and an alternative 
water supply, respectively, to reduce the toxicity and volume of 
contaminants in the withdrawn groundwater prior to use by 
residents. 

Short-term Effectiveness 

Implementation of Alternatives 1, 2, 3 and 4 would not create any 
adverse short-term impacts on human health and the environment. 

The time to achieve protection from contamination in the 
groundwater in the shallow and deep aquifer zones is shorter for 
Alternative 4 than for Alternatives 1, 2 and 3. Alternative 4 
provides for active removal of the TCE contamination in the shallow 
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and deep aquifer zones. Alternative 4 would include placement of 
reinjection wells so that no adverse environmental impacts to the 
nearby surface waters and wetlands would occur. 

Alternatives 1, 2 and 3 rely on natural attenuation over time to 
reduce TCE concentration levels in the groundwater in the shallow 
and deep aquifer zones to the drinking water standard. The amount 
of time required for natural attenuation would be influenced by the 
potential for residual TCE contaminants in the unsaturated zone and 
in the clay layer to continue to release slowly into the shallow 
and deep aquifer zones. 

Long-term Effectiveness and Permanence 

Alternative 4 provides for permanent long-term effectiveness in 
the protection of human health and the environment over time. 
Long-term risks to workers during the remedial action do exist 
through accidental ingestion of the contaminated water or 
inhalation of air emissions from the air stripper. However, the 
emissions would be controlled to below the state emission rate for 
toxic substances. Exposure risks such as these would be mitigated 
through proper health and safety protection. Air stripping is a 
well-developed technology which is widely used for removal of 
volatile organics in groundwater. The treatment system is very 
reliable but monitoring would be performed to ensure proper 
operation of the air stripper. 

With proper operation and maintenance. Alternatives 2 and 3 would 
permanently protect individual residents from drinking TCE-
contaminated groundwater. However, these alternatives would not 
prevent contaminants from migrating and adversely affecting clean 
portions of the groundwater in the shallow and deep aquifer zones. 

Alternative 1 does not provide for long-term protection of human 
health and the environment over time. This alternative does not 
actively contribute to restoration of the groundwater. 
Uncontaminated groundwater currently used for drinking purposes may 
be jeopardized in the future by the spread of contamination. 

Implementability 

All alternatives are implementable. Alternatives 1, 2 and 3 would 
involve considerable long-term institutional management. Alterna
tives 2 and 3 would require the cooperation of local residents and 
administrative management to operate and maintain the point-of-
use treatment systems, and the alternate water supply and 
distribution system, respectively, as well as the enforcement of 
water use restrictions. The implementation and enforcement of 
these restrictions may be difficult. The groundwater monitoring 
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program included as part of each alternative would require some 
administrative management and cooperation of local residents. 

Cost 

The total cost includes estimated capital and operation and 
maintenance costs. The cost comparison for each alternative are 
shown in Table 6. The present worth costs for each alternative 
are sxommarized below. 

Alternative 1: Present Worth Cost - $ 550,100 
Costs include installation of additional groundwater 
monitoring wells and 30 years of monitoring. 

Alternative 3; 

Alternative 2: Present Worth Cost - $ 739,400 
Costs include installation of additional groundwater 
monitoring wells, installation of individual 
treatment units (15 years of use), and 30 years of 
monitoring. 

Present Worth Cost - $ 1,749,200 
Costs include installation of additional 
groundwater monitoring wells, installation of an 
alternate water supply (25 years of use), and 30 
years of monitoring. 

Present Worth Cost - $ 4,217,000 
Costs include installation of additional ground
water monitoring wells, installation of groundwater 
extraction/treatment/discharge system (15 years of 
use) and 30 years of monitoring. 

Depending upon the time for aquifer restoration, either through 
natural attenuation as with Alternatives 1, 2 and 3, or through 
active pumping with treatment as with Alternative 4, the costs 
associated with long-term groundwater monitoring could be 
significantly reduced. 

Alternative 4 

State Acceptance 

The State of New Jersey concurs with the proposed remedial action. 
The Pinelands Commission has provided comments that have been 
addressed in the attached Responsiveness Summary. 
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Community Acceptance 

The community was in favor of the preferred remedy. Questions and 
answers raised during the public meeting are presented in the 
attached Responsiveness Summary. 

SELECTED REMEDY 

EPA has evaluated the remedial alternatives in accordance with 
Section 121 of the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980, as amended by the 
Superfund Amendments and Reauthorization Act of 1986, and the 
National Contingency Plan, and has chosen a remedy for the Mannheim 
Avenue Dump Site based on the findings of the RI and FS Reports and 
input by the public. 

EPA has selected Alternative 4, groundwater pumping/air 
stripping/reinjection of the treated water, as the most appropriate 
remedy for groundwater, remediation at the Site. 

The major components of this action are as follows: 

Installation and maintenance of a groundwater collection system 
capable of capturing the TCE contaminant plumes in the shallow 
and deep aquifer zones. 

Installation and maintenance of an on-site groundwater treatment 
facility to remove TCE contaminants from the collected 
groundwater. This facility would consist of an air stripper, 
with a pretreatment system for iron removal, if necessary. 

Installation and maintenance of reinjection wells to discharge 
treated groundwater into the shallow and deep aquifer zones. 
An evaluation of the feasibility and practicality of using 
infiltration basins in lieu of reinjection wells will be made 
during the design period. 

Short-term groundwater monitoring, during the design period, to 
monitor the concentration of contaminants in the groundwater 
and to assess potential migration of contaminants towards 
residential wells. 

Long-term groundwater monitoring, once the collection/treatment 
system is operational, to assess the effectiveness of the system 
in removing contamination and controlling contaminant migration. 

Contingency planning involving the installation of individual 
carbon adsorption treatment units at residences, if groundwater 
monitoring indicates contamination is migrating towards, and 
threatening, residential wells. 
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Surface water and sediment sampling of the Tar Kiln Branch to 
assess further any impact on the Tar Kiln Branch from the Site. 

Covering of the original waste disposal area with a layer of 
clean fill to bring the Site up to grade. 

The goal of this remedial action is to restore groundwater to its 
beneficial use. Based on information obtained during the Remedial 
Investigation and on a careful analysis of all remedial 
alternatives, EPA believes that the selected remedy will achieve 
this goal. However, studies suggest that groundwater extraction 
and treatment are not, in all cases, completely successful in 
reducing contaminants to federal and/or state drinking water 
standards in the aquifer. EPA recognizes that operation of the 
selected extraction and treatment system may indicate the technical 
impracticability of reaching health-based groundwater quality 
standards using this approach. If it becomes apparent, during 
implementation or operation of the system, that contaminant levels 
have ceased to decline and are remaining constant at levels higher 
than the remediation goal, that goal and the remedy may be 
reevaluated. 

The selected remedy will include groundwater extraction for a 
period of approximately 6 to 16 years, during which time the 
system's performance will be carefully monitored on a regular basis 
and adjusted as warranted by the performance data collected during 
operation. Modifications may include: 

discontinuing operation of extraction wells in areas where 
cleanup goals have been attained; 

alternating pumping at wells to eliminate stagnation points; and 

pulse pumping to allow aquifer equilibration and encourage 
adsorbed contaminants to partition into groundwater. 

The evaluation of the groundwater pumping/treatment/reinjection 
system presented as Alternative 4 was based on the data available 
in the Remedial Investigation Report regarding the aquifer 
characteristics at the Site. The data at the Site are limited 
regarding the intercommunication of the two aquifer zones in 
question, the precise extent of the TCE contaminant plumes, the 
potential presence and degree of residual TCE contamination in the 
unsaturated zone and in the semi-permeable clay layer, and some 
geochemical parameters. Additional information will be required 
prior to remedial design concerning the above data limitations, 
along with pilot testing of the proposed treatment system. 
Depending on this information, the number of extraction and 
reinjection wells, the location of these wells, the pumping rates, 
the time to reduce contaminant levels to drinking water standards, 
and the costs, as presented under Alternative 4, could be affected. 
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The following investigations need to be performed: 

Prior to design, further define the extent of TCE contamination 
in the shallow and deep zones, if possible, down to 1 ppb. This 
would be accomplished by installing and sampling additional 
groundwater monitoring wells in the shallow and deep zones. 

Prior to, and during design, construction and operation of the 
treatment system, monitor the groundwater in the shallow and 
deep zones for toluene, lead and chromium, which were 
sporadically detected at concentrations exceeding drinking water 
and cleanup standards during sampling for the Remedial 
Investigation. If sampling indicates the wide-spread presence 
of these contaminants at concentration levels exceeding drinking 
water and cleanup standards, the groundwater treatment system 
included in the selected remedy would be modified to address 
these contaminants. 

Prior to design, sample the unsaturated zone and the semi
permeable clay layer in attempts to identify the potential 
presence of residual contaminants, which could affect the 
remediation time frame for the selected alternative. 

Prior to design, conduct groundwater pump tests in the shallow 
and deep zones to determine aquifer characteristics. 

In the early stages of design, conduct an air pathway analysis 
to evaluate the need for off-gas controls on the air stripper. 

The capital costs for this alternative include installation of 
additional groundwater monitoring wells and the design and 
construction of the groundwater pumping/treatment/discharge system. 
The total estimated capital cost for this alternative is $ 541,000. 
The estimated annual costs are $52,600 for the first year (for 
groundwater monitoring), $394,100 for years 2 to 5 (including 
treatment and monitoring), $360,100 for years 6 to 17 (including 
treatment and reduced monitoring), and $18,600 for years 18 to 30 
(for monitoring only). The total estimate present worth of 
Alternative 4 is $4,217,100. 

Should carbon adsorption treatment units be installed at 
residential wells as a contingency measure, the capital cost of the 
selected remedy would increase to $688,150. Annual operation and 
maintenance costs associated with the individual treatment units 
would be insignificant in comparison to annual operation and 
maintenance costs of the groundwater pumping/treatment/discharge 
system under the selected remedy. 
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STATUTORY DETERMINATIONS 

Protection of Human Health and the Environment 

The selected remedy provides for protection of human health and 
the environment by actively removing TCE contaminants in the 
shallow and deep aquifer zones to meet the drinking water standard, 
by preventing the spread of conteuninants into uncontaminated 
portions of the aquifer, and by controlling migration of 
contamination towards residential wells. 
If monitoring indicates that the contaminated groundwater is 
threatening residential wells, either during the design period or 
after the collection/treatment/discharge system is operational, 
the contingency to provide residences with individual carbon 
adsorption treatment units would become effective. 

Implementation of the selected remedy will not pose unacceptable 
short-term risks or cross-media impacts. 

Compliance with Applicable or Relevant and Appropriate Requirements 

The selected remedy complies with applicable or relevant and 
appropriate requirements. This remedy would serve to reduce TCE 
contamination in the groundwater to the applicable drinking water 
standard, which is the MCL established under the New Jersey Safe 
Drinking Water Act, Air stripping will be done in conformance with 
New Jersey State and Federal air emission standards. Any sludge 
produced from treatment of groundwater would be handled according 
to New Jersey State Sludge Quality Criteria Guidelines and Federal 
Hazardous Materials Transportation Act. Discharge of treated 
groundwater will be done in conformance with the New Jersey State 
Pollutant Discharge Eliminantion System and with Federal Safe 
Drinking Water Act underground injection standards. RCRA 4 0 CFR 
Parts 261 to 264 and 268 Standards would be met. In addition, the 
selected remedy would satisfy provisions of the Federal Wetlands 
Executive Order, the Wild and Scenic River Act, and the Coastal 
Zone Management Act. The selected remedy would also satisfy 
provisions of the New Jersey Coastal Area Facilities Review Act, 
Rules and Coastal Resources and Development Act, New Jersey Wild 
and Scenic Rivers Act, and Freshwater Wetlands Protection Act 
Rules. 

Cost-Effectiveness 

After evaluating all of the alternatives which most effectively 
address the principal threat posed by the contamination at the 
Site, EPA has concluded that the selected remedy is cost-effective 
in that it affords overall effectiveness proportionate to its 
costs. 
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Utilization of Permanent Solutions and Alternative Treatment for 
resource recovery) Technologies to the Maximum Extent Practicable 

The selected remedy utilizes permanent solutions and treatment 
technologies to the maximum extent practicable. 

The selected remedy provides the best balance of trade-offs among 
the alternatives with respect to the evaluation criteria. The 
selected remedy provides for the most long-term effectiveness and 
permanence of the alternatives. The selected remedy provides for 
the most reduction of toxicity, mobility and volume of TCE 
contaminants through treatment than the other alternatives, which 
rely on natural attenuation to reduce TCE concentration levels in 
the aquifer. The air stripper is expected to remove greater than 
98 percent of the TCE from the groundwater. Mobility of 
contaminants would not be reduced under the other alternatives. 
The selected remedy provides for the restoration of the 
contaminated groundwater to the drinking water standard for TCE in 
a faster time frame than the other alternatives. The selected 
remedy is implementable and is the most cost-effective of the 
alternatives. 

The selected remedy was preferred over the other alternatives by 
the community members, who favored an alternative that would 
restore groundwater quality in the shortest time frame and prevent 
the spread of contaminants towards residential wells. 

The selected remedy meets the statutory requirement to utilize 
permanent solutions and treatment technologies to the maximum 
extent practicable. 

Preference for Treatment as a Principal Element 

The statutory preference for treatment as a principal element is 
satisfied in the selected remedy. The selected remedy includes 
air-stripping of the extracted TCE-contaminated groundwater which 
would treat the groundwater to the drinking water standard. 

Documentation of Significant Changes 

The public expressed concern over the possibility of TCE 
contaminants migrating and adversely impacting residential wells 
before the implementation of the groundwater pumping/ 
treatment/discharge system. In response to this concern, EPA will 
monitor the migration of the contaminants in the groundwater 
(including sampling residential wells) during the design period 
prior to implementation of the groundwater treatment system. EPA 
will also monitor the groundwater once the treatment system is 
operational. If monitoring indicates that the contaminants are 
migrating and threatening residential well water quality (on an 
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individual basis), EPA will provide for the installation of 
individual carbon adsorption treatment units, as a contingency 
measure. These treatment units would remove TCE contaminants from 
the groundwater to meet drinking water standards. The water could 
then be used as needed by the residents. 
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TABLE 1 

GROUND WATER CONTAMINANTS COMPARISCW TO STANDARDS 
MANNHEIM AVENUE SITE 

GALLOWAY TOWNSHIP, NEW JERSEY 

CO 
CO 

Compound 
No. of occurence. 
No. of samples Range (ppb) Standard (ppb) 

No. of 
cibove 

1 

0 

4 

5 

49 

0 

0 

9 

0 

4 

14 

4 

4 

3 

0 

san^les 
standard 

Percent 
cibove stcindard 

1.5 

0 

6.2 

7.7 

75 

0 

0 

15 

0 

6.7 

100 

6.7 

28 

5 

0 

Benzene 

Ethylbenzene 

Methylene 

Toluene 

chloride 

Trichloroethene 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Iron 

Lead 

Manganese 

Nickel 

Thallium 

3/65 

7/65 

7/65 

25/65 

49/65 

7/60 

14/14 

9/60 

7/60 

34/60 

14/14 

48/60 

14/14 

3/60 

2/48 

0.1 J - 1.9 

0.2 J - 17 

0.45 - 12 

0.2 J - 300 J 

1-47 

1 - 5.4 J 

19.6 - 110 

0.5 - 101 J 

3.5 - 7 

5.7 - 359 

379 - 15,200 

1.6 - 342 

13.9 - 1,209 

19.8 - 54.6 

2 - 2 

1.0̂  

700 (MC 

2 ' 

so' 

1' 

50̂  

1000^ 

0.0037^ 

10' 

50' 

300' 

15" 

50' 

15.4^ 

17.8"̂  

700 (MCL proposed-EPA ) 0 
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TABLE 1 (continued) 

1. New Jersey Safe Drinking Water Act MCL 

2. NJDEP Groundwater Quality Clean-up Criteria 

3. NJPDES toxic effluent limitations for protection of potable water 

4. Secondary Drinking Water Standard (Federal Safe Drinking Water Act) 

5. EPA Ambient Water Quality Criteria for the Protection of Human Health 

6. EPA Proposed Clean-Up Guideline 

* Includes duplicates as individual samples and includes both data collected by 
G&M and splits by FPC during 1989. 



TABLE 2* 

SUMMARY STATISTICS OF UNFILTERED GROUND WATER DATA^ 

Metals 
Arsenic 
Berylium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Thallium 
Zinc 

Volatile Organic 
Compounds 
Chloroform 
cis 1,2 

(#0 
(# 

dichloroethane 
ethylbenzene 

^^ethylene chloride 
^^toluene 

trichloroethylene 
o,m,p-xylenes 

ccurences)/ 
of Samples) 

6/32 
4/32 
A/32 
20/32 
29/32 
29/32 
3/32 
2/32 
5/32 
2/32 
32/32 

28/32 
4/32 

3/32 
2/32 
8/32 
27/32 
4/32 

Concentration 
Range (ppb) 

0.05-6.7 
0.5-3.4 
4.7-7.0 
5.5-359 
3.7-124 
1.15-342** 
0.24-1.0 
28.5-54.6 
2.0 
2.0 
5.45-124 

0.5-5.65 
0.5-1.3 

0.55-2.7 
9.15-11 
1.0-200 
1.0-47 
0.9-12.0 

Appropriate 
Standard (ug 

50^ 
NA 
lOj 
50 , 
;^??o 
2 ' 
15.4' 
lO' 
17.8\ 
5,000^ 

100^ 
70^ 

700^ (pro 
2' , 
2,000 

1-0^ 
44' 

:/L) 

pose 

Number 
of 

Exceedences 

_ 
_ 
— 
3 
-
3 
— 
2 
_ 
_ 
-

-
_ 

!d) 
-
_ 
26 

Arith/Geo 
Mean (ppb) 

2.14/0.94 
1.7/1.3 
5.73/5.65 
36.89/13.89 
14.15/8.74 
17.74/5.28 
0.58/0.49 
41.55/39.45 
2/2 
2/2 
22.54/16.86 

2.12/1.91 
1.01/0.95 

1.48/1.21 
10.08/10.03 
63.36/20.41 
12.65/7.39 
5.78-4.08 

1. Each veil sampled on two different dates; replicates not included in this column; 
estimates disregarded 

2. Primary Drinking Water Standard. Source 40CFR Part 265, Appendix III 
3. Secondary Drinking Water Standard. Source 40CFR Part 143.3 
4. EPA Ambient Water Quality Criteria for the Protection of Human Health 
5. U.S. Public Health Service Potable Water Standards 
6. Safe Drinking Water Act MCLs 
7. Safe Drinking Water Act MCLGs 
8. Currently Regulated Under Total Trihalomethanes (U.S. EPA Drinking Water Hotline) 
9. New Jersey Safe Drinking Water Act MCLs 
10. EPA Proposed Clean-Up Guideline 

* This table has been updated from Table 1-10 in the Endangerment Assessment Report 
for the Mannheim Avenue Dump Site, prepared by CDM Federal Programs Corporation, dated 
July, 1990 

** The value of 342 ppb replaces the previously reported value of 85,600 ppb. 
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TABL£ 3 
»>«A8T or CW?i.ETE (IPOS-JH MTKUiTS 

AT THE lUkKHElM AVEMJE SHE F0« 
CUSREKT AMS FUTURE L*K3 USE 

Eipcsfrd •ntf Exposure Point S « t t : t e d for l e i s o n for S e l e c t i o n 
Poc>.'.»Tion |v« lu«t ior i? e r Exclus ion 

Hes iben t t Dermet e o r t i c t with Te« lesibent* trp\oy 
cor,:«r.irated groixii witer Brocrri wtter from 
dr»in fror, welti leeated wells for domestic use. 
*><rr^-Sr*dieflt frotti the 
s i t e . 

• esioe-.:s Injesticr. ef trou^d wster Tts le t ibents use jroijTd 
fror. loc«; i»«ll« bow-,- tu te r frorr ireUs as 
j - id i en t of tnt s i t e . drinking xeter . 

«esi3«-.ts In^.eletion of ehex»ls Tes Some ef the eher-.icsls 
v e l i t i l i i e d fraff, greuni ef potent i t l concern in 
w»ter dj- inj home use. ground w»ter t r e 

v o l i t i l e , tnd S'ound 
Matir t t used by (ec«l 
res ioents . 

Injsstior. of eher.icBls Tes te»d in t i t e so i l s tris*-,: 
that h*ve • c c j x l i t e c in rteeh the river vie 
fish locstec in ( neersy stoniti ro^eff. Intakes 
r ive- . C»!eul«t»d but r>o r isks 

quantified because U5E='* 
has net r«ach • final 
decision on IfOj, Slope 
factors . 

SesiM-^ts Inh.alation of checicalt Tas Lead in s i t e co i l s Biijht 
e^,terin{ the air as expose residents via 
par t iculates via wind s i r . Intakes assessed 
erosion. but r isks not g jsnt i f ied 

because USEP* has not 
reached a final 
decision eo KfOs, slope 
factors . 
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TABLE 3 CONT'D. 

SU»WARr OF COMPLETE EXPOSURE PATHWATS 

AT THE HANNHEIM AVENUE SITE FOR 

CURRENT AND FUTURE LAND USE 

Potentially 

Exposed 

Popk,tat ion 

Exposure Route, Xediuii, 

and Exposure Point 

Pathway 

Selected for 

Evaluation? 

Reason for Selection 

or Exclusion 

Reside-.:s Direct contact with 

Worke-s chemicals of potential 

concern in soiI on the 

site. 

No Lead in site soil may be 

absorbed by children 

and workers. Lead in 

soils ts within USEPA 

clean up goal. 

Resice-,:s Inadvertent ingestion of 

Wc-ie's pscten: ia'. ly contaminated 

soiI on the si te. 

No Lead in site soil may be 

ingested by children 

and workers. Lead in 

soiIs is wi thin USEPA 

clean up goal. 

N:te: This site is currently owned by a ttunicipal ity. 

The acjsce-,: a^ea is developed for limited resiaential 

use. The future use of this property is identified 

as resiae-.tial for the purposes of this endangerment 

essessrie-t. 
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Table 4 
CAICUIATKM OF CHRONIC HA7ARD INMICES 

ASSUMING TIIVALFNT CHRnNtIM 

AND USIHf. IHE IRIS DATARASE 

NANNHEIH DUMP SITE 

CO 

<0' 

Chewlcal 

l o l n l 

Ora l /Or r ina t 

cm 

( i M | / k g / i l i V ) 

A c c e p t n h l e 

I n l n k e 

Rino 
(mri/kq/dny) 

Ora l /Derma l 

R a t i o 

CDl:RtDo 

CMti i t im ' i . M i - O t , 

ChromlUR I I I 7.ODE-01 

Copper 1.3?E-0J 

Lead O. f l lEOA 

Nercu ry 1 . jnE-05 

N i c k e l 1.5?E-0J 

7 lnc Z . f t - i f -O l 

Ch lo ro fone 2 .91E-0( 

e l s t , ? d i c h l o r o e t h e n e 9.40E-n5 

l o l u e n e 2 . t H t O i 

I r l c h l o r o e l h e n e 1.7SE-01 

N l i i ed Xylenes 1.11E-04 

5 .nop-04 

l.nnE«ao 
( a ) 

<h) 

( c ) 

( d ) 

I d ) 

1.00C-02 

( a ) 

J.OOE-OI 

( c ) 

7.00E«00 

5 . 5 ? E O t 

2,ODE-05 

2 .91E-02 

9.47C-0J 

S . r JE-OI HAZARD INOEM 

Notes: 

Ca) RfDo not available 

(b) EPA has deeaied that an RfDo may be Inappropriate (or Inorganic lead 

(c) Under revleu by EPA at this line 

(d) Not fmnd In IRIS 

t h e a b s o r p t i o n was ass inw^ t o be lOOX / o r a c h i l n l s t e r e d <lo^es t ^ e r e a p p r o p r i a t e . 

Cni I s d e f i n e d as t h e c h r o n i c d a l l y I n take I n i n l t s of • w i / k q / d n y . 

Ora l /Oermal r e f e r s l o t he s im of the Cf)ls l o r the I n g e s t i o n and cJertiwil pathways. 

Rino Is del l r>ed as the o r a l r e l e r e n c e dose . 



Table 5 
MANNHEIM DUMP SITE 

u s e ESTIMATES FOR CARCINXEUS 

•Y EXPOSURE PATKWAT 

USING THE I l l s DiTABikSE 

OR*L/DER<UL RATHWiY 

Cher-ical 

Water 

I r i jes t ien 

C I 

m/kg/day) 

fter«al 

Abseptien 

CDI 

("B/kg/day) 

Oral 
Slope 

Factor 

<«S/kB/day>* 

Total 

Chenical-

Spec i f ie 

Risk 

Chloreforw ^ . 2 i l • 0 l 3.90E-Cr *.10E-03 r . 5 9 £ - 0 7 

T r i ch lo roe thene 5.35E-Oi 1.ME-06 1.10E-C2 5.90E-06 

IRHALATIOfc PATHWAY 

Cherr.ical 

Chle-c-'c-rr; 

TricMS"5ethe-ie 

InTialation 

CDI 

(mg/kg/day) 

2 . a E - 0 i 

9.60E-0^ 

Inha la t ion 

Slope 
Factor 

<ing/kj/day)' 

8.10E-C2 

1.70E-02 

Total 

Chemical-

Spec i f i c 

Risk 

1.81E-C5 

1.63E-05 

TOTAL RlSr 

Cher-.ical 

Chlorcfe.m 

T r i e M e - o e : ^ e n e 

Oral/Denf j l 

Cherical-

Spec i f i e 

Risk 

7.59E-07 

5.90E-06 

Jnh.alation 

Chemieal-

Spec i f i e 

l i s k 

1.81E-

1.63E' 

•05 

•05 

Total 

Cher ieal -

Spec i f ic 

Risk 

1.8aE-C5 

2.22E-05 

TCTA;. CA.rjLATED RISK FOR THIS SITE 4.10E-C5 

Motes: 

OI is defined at the chronic daily intake in i r i t s ef ng/kg/day. 

Oral/Oerral refers te the sir. of the in^estien »nti dermal pathways. 

The eral and inhalatien slope factors rtparxt^ for Trichlereetherie 

tttre taken fraf̂  the Hea'r^ f^^ects Assess'^-t S^rr:a'v Tables 

for the f i r s : trii second quarters ef 1990 CHEAST, 1990). 
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TABLE 6 

COST SUMMARY TABLE FOR REMEDIAL ALTERNATIVES 

Remedial Alternatives Capital 
for Groundwater Costs 

Annual Operation Total 
and Present 

Maintenance Costs Worth 

Alternative 1 -
No Action/Monitoring 

89,100 52,600 (years 1-5) 
18,600 (years 5-30) 

550,100 

Alternative 2 -
Point-of Use Carbon 
Adsorption Treatment/ 
Water Use Restrictions 

147,150 52,600 (years 1-5) 
50,900 (year 6) 
32,000 (years 7-21) 
18,600 (years 22-30) 

739,400 

Alternative 3 -
Alternate Water Supply/ 
Water Use Restrictions 

492,100 52,600 (years 1-5) 1,749,200 
94,300 (years 6-30) 

Alternative 4 -
Groundwater Pumping/Air 
Stripping/Reinj ection 

541,000 52,600 (year 1) 4,217,100 
394,100 (years 2-5) 
360,100 (years 6-17) 
18,600 (years 18-30) 



RESPONSIVENESS SUMMARY 

RECORD OF DECISION 

MANNHEIM AVENUE DUMP SITE 

I. Introduction 

The Mannheim Avenue Dump site is located in a two-acre sand and 
gravel clearing oa Mannheim Avenue in Galloway Township. 
Originally, the site, which is owned by Galloway Township, was 
mined for sand and gravel for the construction of township roads. 
During the mid-1960s, Lenox China, a potentially responsible 
party for the site, disposed of waste materials in the excavated 
portion of the property. The site was placed on the National 
Priorities List of uncontrolled hazardous waste sites in 1983. 
Lenox China removed the waste materials from the site in 1985, 
under an administrative order issued by the U.S. Environmental 
Protection Agency (EPA), and conducted a Remedial Investigation 
and Feasibility Study (RI/FS) at the site, under an 
administrative consent order issued by EPA in May 1988. 

In accordance with EPA's community relations policy and guidance, 
and the public participation requirements of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980, 
as amended, the EPA Region II office established a public comment 
period from July 17, 1990 to August 15, 1990, to obtain comments 
on the Proposed Plan for the Mannheim Avenue Dump site. 

On August 7, 1990, EPA held a public meeting to receive public 
comments on the proposed remedy. Approximately 2 0 community 
residents and interested persons attended the meeting. Copies of 
the Proposed Plan were distributed at the meeting and placed in 
the information repositories for the site. 

The Responsiveness Summary, required by the Superfund Law, 
provides a summary of citizens' comments and concerns identified 
and received during the public comment period, and EPA's 
responses to those comments and concerns. Section II of this 
document presents a summairy of the significant questions and 
comments expressed by the public, either verbally during the 
public meeting or in writing, concerning the proposed remedy 
selection. Section III of this document presents a summary of 
the significant questions and comments concerning the proposed 
remedy selection, submitted in writing by Eder Associates 
Consulting Engineers (Eder), on behalf of Lenox, Inc., and The 
Pinelands Commission. Each question or comment is followed by 
EPA's response. All comments expressed to EPA were considered in 
EPA's final decision for selecting the remedial alternative for 
addressing the groundwater contamination. 

Attached to this Responsiveness Summary are four appendices. 
Appendix A includes all written comments received during the 
comment period. Appendix B contains the Proposed Plan for the 
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remedy. Appendix C contains the sign-in sheet of attendees at 
the August 7, 1990 public meeting. Appendix D contains the 
public notice issued to the Atlantic City Press, printed July 17, 
1990, announcing the public comment period and availability of 
the Remedial Investigation and Feasibility Study and Proposed 
Plan for public review. 

II. Summary of Community Pftwimwî ts and EPA Responses 

This section contains verbal and written questions and comments 
received from the community during the public comment period. 
Comments contained in this section are grouped according to the 
subject discussed. 

A. Proposed Plan and Future site Actions 

1. A resident asked how the proposed remedy would control the 
spread of the plume/ and where wells would be placed to 
control the spread of contamination. 

EPA Response: The extraction well system will be designed to 
control the spread of the plume and to capture the 
contaminated groundwater. The extraction wells would be 
placed in specific areas to withdraw the contaminated water 
from both the shallow and deep aquifer zones, as effectively 
and efficiently as possible, thereby minimizing the intake of 
clean water. Before determining the number and placement of 
extraction and reinjection wells and the pumping rates for 
each well, additional tests will be conducted. It is 
anticipated that groundwater would be reinjected downgradient 
of the contaminant plume in the shallow zone in an area which 
will not affect the Tar Kiln Branch. In the deep zone, it is 
anticipated that treated groundwater would be reinjected into 
areas upgradient of the deep zone contaminant plume. 

2. A resident asked how fast the contaminant plime is spreading, 
what effect the weather would have upon the spread of the 
plume, and what effect the reinjection of water into the 
aquifers would have upon the effectiveness of the proposed 
treatment system. The resident also requested that another 
test be conducted, so there would be a second reference point 
for evaluating the spread of the plume over time. 

EPA Response: The groundwater flow rate within the shallow 
zone is approximately 0.6 feet per day; and in the deep zone, 
approximately 1.4 feet per day. The contaminants in the two 
aquifer zones do not necessarily flow at the same rate as the 
groundwater. It is not known at this time the rate at which 
the contaminants move within the aquifer zones. Weather would 
not have a significant effect on the spread of the 
contamination. It is possible that excessive rainfall could 



create a small amount of dilution and spreading of the 
contaminants in the shallow zone. With respect to the effect 
reinjection of treated water into the aquifer zones would have 
upon the proposed treatment system, the reinjection wells 
would be placed in a location so as not to interfere with the 
extraction wells' withdrawal of contaminated groundwater. 
Additional groundwater sampling will be performed to evaluate 
the spread of the contaminant plume over time. 

3. A resident was concerned about the possibility of site 
conteuninants reaching residential veils prior to site cleanup, 
and if preventive measures could be taken. 

EPA Response: Yes, preventive measures can be taken. Such 
measures may not be necessary, however, because the 
groundwater remediation system would be designed to prevent 
the spread of contamination. Residential wells would be 
monitored for contaminants both before and during the 
operation of the groundwater remediation system. In addition, 
monitoring wells will be installed between the residences and 
the site. Monitoring the groundwater would enable EPA to 
determine whether the contamination is spreading to the homes. 
In addition, EPA will be sampling homes within the next few 
months, and will continue to sample them periodically 
throughout the design phase to ensure that the contamination 
is not threatening residential wells. EPA has added a 
contingency plan to the selected remedy in the Record of 
Decision (ROD), to provide residences with individual carbon 
adsorption treatment units, if it appears that the 
contamination is spreading and threatening these residences. 

4. Another area resident asked about the estimated time frame for 
State acceptance of the Proposed Plan, EPA selection of the 
final remedy, and the implementation of the final remedy. 

EPA Response: EPA has conferred with the New Jersey 
Department of Environmental Protection (NJDEP) regarding the 
Proposed Plan and provided the Department with a draft copy of 
the ROD. The NJDEP concurs with the proposed remedial action. 
Regarding the time frame for implementation of the final 
remedy, EPA estimates that the groundwater remediation system 
will be operational in approximately twenty-four to thirty 
months from issuance of the ROD. This time will be spent 
negotiating with the potentially responsible parties to design 
and implement the selected remedy, conduct pre-design field 
work, and design and construct the groundwater remediation 
system. 
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5. Several residents Bade the comment that they agreed vith the 
selection of Alternative Four for cleaning up the site. 

EPA Response: EPA thanked the residents for their support of 
the proposed remedial action. 

6. A local resident vhose veil had baan tasted asked where the 
plvune of contamination was floving. In addition, the resident 
asked vhether charcoal filters used in home treatment devices 
are similar to the carbon adsorption treatment systems 
included under Alternative 2, as dascribad in the Proposed 
Plan. 

EPA Response: In the shallow zone of the aquifer system, the 
groundwater contaminant plume flows in a northwesterly 
direction, towards the Tar Kiln Branch. In the deep zone, the 
groundwater contaminant plume flows in a northeasterly 
direction, towards the Mullica River. 

Charcoal filters are used to improve the aesthetic quality of 
the water, namely, the taste and odor. Also, in theory, 
charcoal filters may remove some volatile organics, if 
maintained properly. Such filters would not be effective in 
removing trichloroethene (TCE) contamination from the water 
down to the drinking water standard of 1 part per billion 
(ppb). The carbon adsorption treatment systems presented 
under Alternative 2 would remove all of the TCE in the water 
down to the level of 1 ppb. EPA has added the use of carbon 
adsorption treatment units to the selected remedy, as a 
contingency measure, if monitoring indicates that contaminated 
groundwater is migrating towards, and threatening, residential 
wells. 

7. An area resident asked why the contamination in the deep 
aquifer zone appears to be migrating tovards the opposite side 
of Mannheim Avenue from vhere the site is located. 

EPA Response: Contaminants originating in the waste at the 
site first entered the site soils, and then migrated into the 
shallow aquifer zone beneath the site. Once in the shallow 
zone, contaminants were transported away from the site in a 
northwesterly direction. Due to the downward gradient across 
the shallow and deep zones, contaminants in the shallow zone 
were then transported vertically downward through the semi-
confining clay layer, and then into the deep zone, where the 
contaminants were transported in a northeasterly direction 
according to the flow pattern. Contaminants in the deep zone 
which are present on the opposite side of Mannheim Avenue from 
the site could have originated in the groundwater flowing in 
the shallow zone, across the street from the site, before 
entering the deep zone. It should be noted, however, that the 
highest concentration of TCE contaminants in the deep zone was 
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detected in a monitoring well located north of the site, on 
the same side of Mannheim Avenue as the site. 

8. A resident vho attended the public seating provided EPA vith 
vritten comments regarding the proposed ranedial alternative. 
In the comments, the resident commantad that the vidth of the 
deeper aquifer plume is directly related to the length of the 
shallov aquifer plume, since the two aquifers are connected 
through the semi-permeable, 3-to-5 foot clay layer. As the 
shallov plume moves to the Tar Kiln Branch, the deeper plume 
vill expand simultaneously in the same direction, on its way 
to the Mullica River. The resident further noted that this 
posed a potential threat to more veils than stated at the 
meeting and that time is of the essence to implement 
Alternative #4. 

The resident also requested in his letter that EPA use a 
three-dimensional flov model to get a better understanding of 
the change in size and concentration levels of the 
contamination plume over time. He added that measurements 
taken at both existing and additional veils over a period of 
time, vill help in determining the modeling coefficients. The 
retardation coefficient in the flov model should be a 
variable, not a constant, that changes vith the concentration 
level. Example: 1 for < 1 ppb and > 2 for > 10 ppb. 

EPA Response: A three-dimensional flow model will be 
developed during the design phase. Additional investigations 
to be performed prior to design will provide the data to be 
used in the flow model. 

B. General Comments 

1. A resident who lived near the site commented that trash (such 
as carpets and vallboard) is being dumped in an area behind 
the site, outside the fence surrounding the site. The 
resident asked vhether the access road around the site could 
be barricaded, and vhether the fence could be taken down and 
the site revegetated and regraded. The resident added that 
EPA should consider taking such action in its Proposed Plan. 

EPA Response: It appears that the illegal dumping is 
occurring on property owned by the township. EPA advised the 
resident to contact the township for resolution of this 
matter. Regarding the access road and the fence, EPA cannot 
barricade the road nor remove the fence at this time. The 
site has not been totally cleaned up yet, and portions of the 
treatment system may need to be located within the fenced 
area. Regrading the site is part of the selected remedy. 



2. An attendee at the public meeting noted in his vritten 
comments to EPA that Alternative 2 in the FS refers to "Point-
of-Use" carbon filters, although it actually describes "Point-
of-Entry" carbon filters. A point-of-usa filter is attached 
to the drinking supply at the point-of-usa, in this case, a 
faucet. He commented that Alternative 2 should be implemented 
on an interim basis (i.e., 1-3 years) until Alternative 4 is 
operational. 

EPA Response: The carbon adsorption treatment units included 
under Alternative 2 are actually "point-of-entry" devices, 
which would be installed in the home to serve the entire 
household supply. The Selected Remedy includes the 
installation of these treatment units, if contamination were 
migrating towards, and threatening residential wells, either 
during design or operation of the groundwater remediation 
system. 

3. One local resident vho attended the public meeting vrote to 
EPA asking vhen his vater vould be retested. He commented 
that the meeting on August 7 vas good and that he vas 
anticipating the implementation of Alternative 4. The 
resident also asked vhether he could build on tvo lots next to 
his house vithout restrictions. 

EPA Response: EPA is planning to sample select residential 
and groundwater monitoring wells in October or November of 
1990. Regarding whether the resident could build on two lots 
next to his house, the resident should inquire about any 
restrictions at the township, county and state offices, 
especially regarding the installation of residential drinking 
water wells. 

III. Siimmary of co«»w«>n»s from Other Interested Parties and EPA 
Responses 

This section contains written questions and comments received 
from Lenox Inc., the potentially responsible party, and The 
Pinelands Commission. 

A. Comments from Lenox, Inc. 

Eder Associates (Eder), a consultant to Lenox, Inc., revieved 
the Feasibility Study Report (FS) prepared by EPA's contractor 
and raised issues concerning the development and evaluation of 
the remedial alternatives presented in the FS, as discussed 
belov. 
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1. Eder agrees vith the FS statement that on* remedial action 
objective is to protect uncontaminated groundvater. Eder does 
not believe that the FS presents the technical justification 
to support the conclusion that a pump and treat system vill 
remediate the aquifer to the 1 ppb level for trichloroethene 
(TCE). Eder noted that the FS alternatives are based on 
modeling done to determine vhether it vould be possible to 
achieve a 5.0 ppb TCE concentration in tba aquifer. 

The FS and the EPA's Record of Decision (ROD) should recognize 
that a remedial action objective is a goal and that there are 
implementability and effectiveness constraints in remediating 
an aquifer to a 1.0 ppb TCE concentration. 

The ROD must indicate the practical limitations of a pvimp and 
treat remedy in achieving a 1.0 ppb TCE groiindwater cleanup 
goal in accord vith EPA Directive 9355.4-03. 

EPA Response: The alternatives in the FS are based on 
modeling the cleanup of the TCE contaminant plumes in the 
shallow and deep zones of the aquifer system as defined by 
concentrations of at least 5.0 ppb. It was not possible to 
predict the extent of the contaminant plximes and the rate of 
cleanup at a level of 1.0 ppb TCE (the MCL) because 
insufficient chemical distribution and hydrogeologic data were 
available for levels of contamination less than 5.0 ppb. As 
discussed in the FS report, additional monitoring wells are 
proposed as part of remedial design to define more precisely, 
the vertical and horizontal extent of contamination and to aid 
in the design of the groundwater remediation system. With the 
help of groundwater modeling, the most efficient groundwater 
extraction/injection system can be developed and the amount of 
time required to restore the aquifer can be better estimated. 

As with all remedial actions, the effectiveness of the 
selected remedy will be monitored through periodic groundwater 
sampling and an evaluation of the system will be performed at 
least every five years, as required by the Superfund 
Amendments and Reauthorization Act (SARA). Cleanup goals, 
contingency plans, operational changes, and other site-
specific factors will be revisited during these evaluations 
and appropriate modifications will be made. Any proposed 
changes, especially proposing less stringent cleanup goals, 
would require significant documentation and analysis to 
support taking such actions. It should be noted that the 
Record of Decision does discuss the uncertainties and 
technical limitations of the selected remedy in achieving the 
MCL of 1 ppb for TCE in the shallow and deep zones of the 
aquifer system. 
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2. The FS (page 2-24) states that "Tba Pinelands Commission 
prohibits the discharge of vastevater to surface vater bodies 
or to infiltration basins unless injection to the aquifer via 
veils is not technically feasible." This statement is 
incorrect. The commission's regulations allov recharge to an 
aquifer using leaching galleries or retention basins. As a 
result of this erroneous interpretation of the commission's 
regulations, the remedial alternatives developed in the FS 
rely on injection veils as the discharge option for treated 
groxindvater. In general, injection vails are more costly to 
install and maintain than leaching systems. Moreover, 
injection veils are more susceptible to natural fouling than 
leaching systems and EPA's remedies include pretreatment to 
remove iron to minimize the impact of this fouling. This 
pretreatment step and associated costs may not be required, if 
leaching is employed as opposed to injection veils. Eder has 
developed pump and treat alternatives assuming recharge 
through leaching galleries. The costs associated vith these 
alternatives are presented in Appendix A of this docximent. 

EPA Response: The FS report incorrectly states that 
infiltration basins are prohibited by the Pinelands 
Commission. However, the Proposed Plan that was presented at 
the site public meeting stated that the feasibility and 
practicality of using infiltration basins in lieu of 
reinjection wells will be evaluated during the design period. 
The same holds true for the ROD. Although infiltration basins 
may be used for some of the treated groundwater, they may not 
be appropriate for the entire flow. The determination as to 
whether infiltration basins, reinjection wells, or a 
combination of both, would be most efficient to use for 
groundwater recharge, will be made during subsequent remedial 
design activities. Impacts on the water table and the 
wetlands area, and the number and spacing of the infiltration 
basins are of critical concern when evaluating this option. 
Because of the uncertainties involved, the costs cited in the 
FS are considered to be conservative estimates; the actual 
cost of the remedial action will be further defined during the 
upcoming remedial design. 

The FS qualified the need for pretreatment to remove iron 
prior to reinjection because additional information on 
inorganics concentrations is needed before EPA can decide 
whether pretreatment will actually be part of the final 
remedy. Again, the suitability of infiltration basins for 
discharging treated groundwater and the need for metals 
removal prior to reinjection of treated water will be 
determined during remedial design. It should be noted that 
infiltration basins do clog and will require some maintenance. 
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3. Eder suggests that only limited effort ba expended in further 
plume delineation at the 1 ppb TCE level (tvo or three 
additional monitoring veils) and further investigation of the 
unsaturated zone and clay layer. Eder believes that this 
additional information vould not materially contribute to the 
remedial design in any meaningful way. 

EPA Response: Additional investigations to determine if 
significant concentrations of TCE are present in the 
unsaturated zone and the semi-permeable clay between the 
shallow and deep aquifer zones were proposed in the FS to 
determine if potential residual contamination could 
significantly impact remediation of the groundwater. Although 
little action could be taken to enhance the removal of 
potential contaminants within the clay layer, various ways to 
recharge treated groundwater may enhance the removal of 
potential contaminants from the vadose zone; this could 
possibly reduce the amount of time required to meet the site 
cleanup objectives. Additional investigations were also 
proposed to define further the vertical and horizontal extent 
of TCE contamination. The extent of these investigations will 
be determined prior to design of the groundwater remediation 
system. 

4. The FS states that the extraction rate of 50 gallons per 
minute (gpm) was selected to remediate the shallow and deep 
zones of the aquifer to a 5 ppb TCE concentration, rather than 
to the 1 ppb TCE concentration goal, because of limited site 
data at lower TCE concentrations. Therefore, the remedial 
alternatives (4A and 4B) presented in the FS are based on 
remediating the aquifer to a 5 ppb concentration. 

The FS states that the MCL of 1 ppb would be achieved, 
apparently based upon the evaluation of achieving 5 ppb by 
pumping and treating groundwater. Eder believes that the ROD 
must recognize that l ppb is a goal that may not be achievable 
and changes in the pumping rates and/or the remedial goal may 
be required. 

EPA Response: Please refer to the discussion in response to 
Comment 1 above. 

5. EPA'S design influent TCE concentration to the GAC treatment 
unit is stated as 50 ppm (p. 3-24), while the actual 
concentration is 50 ppb. Regardless of vhether this is a 
typographical error, Eder believes that the carbon usage rate 
in the GAC component of Alternative 4B is grossly overstated 
and in turn has a significant impact on the operation and 
maintenance (O&M) and present vorth costs of the GAC 
alternative. Eder carbon usage estimates vere developed in 
conjunction vith Calgon Corp. based on field experience and 
not from theoretical calculation. Using usage rates 
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calculated by Eder and supported by Calgon, Eder believes that 
the cost effectiveness criteria is satisfied and this 
alternative should be carried through tha FS detailed analysis 
of alternatives. 

EPA Response: The influent TCE concentration to the GAC 
treatment unit is 50 ppb; 50 ppm was a typographical error. 
The Freudlich Isotherm Equation was used in the FS to 
determine the size and expected time until exhaustion of a GAC 
contactor to be used to remove low levels of TCE. Other 
conservative assumptions were used to calculate carbon usage 
to compensate for the uncertainties in the design based on 
isotherm data. The following discusses the two approaches 
presented by Eder for developing carbon usage and compares how 
the approaches presented in the FS differ. The first approach 
presented by Eder uses isotherm data, while the second uses an 
estimated usage rate provided by carbon manufacturers. 

When performing isotherm calculations in the first method, it 
is first necessary to select isotherm data, the equilibrium 
concentration, and an engineering safety factor. The isotherm 
data selected for the FS were developed by Dobbs and Cohen of 
EPA and are presently considered to be conservative. Eder 
selected less conservative isotherm data. Isotherm data 
presented in the literature vary widely; therefore, computed 
usage rates can vary widely. For the FS, the effluent 
concentration was conservatively selected for use in the 
isotherm calculation, whereas Eder selected the less 
conservative influent concentration. When TCE breakthrough 
occurs in the GAC bed (when the carbon will be replaced), the 
top of the bed will be in equilibriiom at the influent 
concentration, while the bottom of the bed will be in 
equilibrium with the effluent concentration. Depending on the 
depth of the adsorption wavefront, the actual usage rate 
theoretically will fall somewhere between the usage rate 
computed using the influent concentration and that computed 
using the effluent concentration. Since there is little data 
available on the depth of adsorption wavefronts and since TCE 
is relatively difficult to adsorb, the FS used the 
conservative method of predicting usage rates with isotherms. 
Lastly, an engineering safety factor of four was used in the 
FS to account for the uncertainty regarding design with 
isotherm data, whereas Eder used no safety factor. 

The second method of projecting GAC usage presented by Eder 
was predicated on the manufacturer's estimated usage rate 
based on field experience. This calculation resulted in a 
more conservative estimate than the first method using 
isotherm calculations and was, therefore, selected for use in 
Eder's calculation of operating costs. However, no safety 
factor was included for the uncertainties associated with 
actual influent concentrations, other components in the ground 
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water that may exhaust GAC, or imperfect operation of the 
treatment system. A safety factor must be included in all 
remedies to ensure the continued, effective operation of the 
remedy. 

If GAC were selected as the remedy, testing of the actual 
water stream is typically recommended as part of design to 
provide reliable design data. 

6. Eder believes that Alternatives 4A and 4B, which specify iron 
removal using precipitation and filtration, grossly 
overestimate the volume of sludge, because EPA's calculations 
are based solely on backwash volvime of a commercial unit 
vithout regard to influent solids. Eder's calculations, based 
upon site conditions, shov that less than 40 gallons per day 
of iron sludge at a solids concentration of 1% vould be 
generated. These calculations are included in Appendix A. 

In addition, Eder feels that the iron removal system 
(precipitation and filtration), presented and included in the 
remedial cost estimates in the FS, may not be necessary if 
leaching in lieu of injection veils is incorporated into the 
design. If chemical treatment is utilized, sequestering iron 
rather than precipitating it as a sludge may be more suitable. 
Eder believes that the FS and the ROD should indicate that the 
iron removal component in any pump and treat alternative must 
be established during the design phase and not as a ROD 
stipulation. 

EPA Response: The FS states that the need for iron removal 
will have to be further evaluated in the design phase, since 
limited data were available when preparing the FS. However, 
based on these limited data, the inclusion of an iron removal 
system for both the injection well and the recharge basin 
(leaching gallery) alternatives is justified. Precipitated 
iron can clog the soil in the vicinity of either system, 
resulting in a decrease in recharge transmissivity. 

Again, the estimate presented in the FS is conservative. The 
disposal volume could be reduced through further treatment of 
the low-concentration sludge. 

In computing the projected sludge production rate, Eder only 
took into account the iron hydroxide component of the sludge. 
They did not consider other contributing components such as 
the added polymer or turbidity which may be found in the water 
and may be co-precipitated in the sludge. Furthermore, the 
calculations in Eder's comments do not factor in the 
possibility of increased sludge production from an increase in 
iron concentration or from imperfect operation of the 
treatment system. 
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Eder states that if chemical treatment is utilized, it may be 
more suitable to sequester iron rather than precipitate it as 
a sludge. It may be difficult, however, to select an 
acceptable sequestering agent. For example, phosphates are 
common sequestering agents used in drinking water treatment. 
However, their use can promote biological growth, especially 
in basins exposed to sunlight, which could clog the basins. 
Other sequestering chemicals are generally not acceptable for 
use in drinking water treatment. Use of these agents may be 
of concern to The Pinelands Commission. 

7. Eder believes that the o&M costs presented in the FS appendix 
conflict vith the text, and the monitoring and treatment 
duration presented in the appendix also conflicts vith the 
text. A reviev of Eder's cost estimates summarized in Table i 
(included in Appendix A of this document) reveals that the 
selected alternative present vorth cost estimated by EPA at 
$4.2 million, is more reasonably estimated at approximately 
$1.6 million, if all alternatives vere evaluated utilizing 
more realistic cost and performance data. 

EPA Response: The present.worth calculations are correct and 
the treatment durations (numbers of years of treatment and 
monitoring) are correctly presented. On Table B-4 in the 
appendix, the number of years of treatment are correctly 
presented but the calendar years are incorrect. Instead of 
treating from years 5 to 20, the report should read "years 2 
to 17." 

To further address the comment, refer to the responses to 
Comments 2, 5 and 6 provided above. The costs presented in 
the FS are conservative. Additional information obtained 
during the design phase will further optimize the treatment 
and reinjection schemes, which will allow EPA to develop more 
refined cost estimates. 

8. The FS contains certain design details such as equipment size, 
construction materials and treatment system configurations. 
Eder recognizes that this information vas used to evaluate the 
cost of the FS alternatives. However, Eder vould like the FS 
euid the ROD to indicate that the selected remedy is based on a 
conceptual design and that it is subject to change during the 
remedial design phase. 

EPA Response: The selected remedy is based on a conceptual 
design. This conceptual design is subject to change during 
the remedial design phase. The final design of the remedial 
action will be developed after additional information is 
obtained. 
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B. Comments from The Pinelands Commission 

Written comments vere received from The Pinelands Commission 
on March 26, 1990 and August 15, 1990 regarding the proposed 
remedial alternative. EPA's response latter is included in 
Appendix A. The Commission made the folloving comments: 

1. The vater quality standards of the Nev Jersey Pinelands 
Comprehensive Management Plan (CMP) require that no 
development be permitted vhich degrades surface or ground 
vater quality. Although the vater quality standards of the 
CMP do not identify specific limits for the contaminant TCE 
detected in the gro\indvater at the site, the nondegradation 
standard should be applied to any proposed remediation. 

The preferred alternative, groundvater pumping/air 
stripping/reinjection is generally acceptable to the 
Commission. Hovever, the proposal to treat contaminated 
groundvater to meet drinking vater standards (1 ppb for TCE) 
is not acceptable. The Commission believes that this proposal 
vould not comply vith the nondegradation standard of the CMP 
vhich, along with the Pinelands Protection Act of 1979 and the 
National Parks and Recreation Act of 1978 qualify as 
applicable or relevant and appropriate requirements (ARARs). 
Therefore, the proposed remedial action plan should be amended 
to set a treatment level of nondetect for the contaminant of 
concern. 

EPA Response: EPA's proposed cleanup action should not be 
considered new development which may degrade water quality in 
the Pinelands. Rather, the groundwater in the aquifer 
underlying the Site is contaminated as a result of improper 
hazardous waste disposal. By extracting and treating this 
groundwater, the water quality will be significantly improved. 
For this reason, EPA does not believe that the nondegradation 
objective of the Pinelands CMP is an applicable requirement. 

In addition, the groundwater underlying the Site has been 
classified by the New Jersey Department of Environmental 
Protection (NJDEP) as Class GW II. Accordingly, drinking 
water standards, or Maximum Contaminant Levels (MCLs) 
established under the New Jersey Safe Drinking Water Act, 
N.J.A.C. 7:10-16.7, are the applicable cleanup standards for 
the Site. The MCL established for TCE is 1 part per billion 
(ppb). 

2. The Commission received a copy of the comments prepared by the 
New Jersey Department of Environmental Protection (NJDEP) for 
the Remedial Investigation, the Feasibility Study and the 
Proposed Plan. It appeared to the Commission that several of 
the comments raise svibstantive and procedural issues vith 
regard to the investigation and proposed remediation. The 
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Commission requested that EPA address all the issues raised 
vithin their comments, and stated that it vould object to any 
Record of Decision vhich does not address the concerns raised 
in NJDEP's comments. 

EPA Response: EPA is attempting to resolve these matters with 
the Department. 
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Herman Lindeboom 
Consulting Services 

507 Clark's Landing Rd 
Egg Harba. N.J, 08215 

Tel: 609-965-7230 

Ms Laura Lomba'do 
Project Manager 
U.S. Environmental Protection Agency-Region 
Emergency and Remedial Response Division 
26 Federal Plaza, Room 720 
New York, New York 10278 

Date: August 11, 1990 

Dear Ms Lombsfdo, 

As was stated at the PuWic Meeting in Mays Landing concerning the Mannheim Ave 
Superfund Site of August 7, I feel «4 would be the best reme(ial choice. 

Observations 

Afte- reviewing the Data in the Mannheim Ave Superfund Site File at the Atlantic County 
Library it became apparent that the width of the deeper aquifer Plume is directly related 
to the length of the sallow aquifer Plume, since the two aquifers are connected through 
the semi-permeable 3 to 5 feet clay layer. 
As the shallow Plume moves to the Tar Kiln Branch, the deeper Rume will expand 
simultaneously in the same cfirection, on its way to the Mulica river. 
Thus posing a potential threat to more wells than stated at the meeting. 
In other words time is of the essence to start Alternative »4. 

To get a better feel for the change in size and concentration levels of the Plumes over 
time, a three dimenaonal Flow Model is desirable, coupling the shallow and deeper 
aquifers.while measurements over time of existing and added wells will help in 
determining the modeling coefficients. 
The retardation coefficient in the Flow Model should be a variable, not a constant, that 
changes wit l̂ the concentration level. Example: 1 for < 1 PPB and > 2 for > 10 PPB. 

OPT 
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M a n n h e i m Avenue Super fund S i te 
Public Mee t ing R e s p o n s e Card 

Augus t 7, 1 9 9 0 

Name: Mrs. Margaret Poehner _x-Please add my name to 
Addres.: 247 N. Odessa Avenue the mailing list, ( i think I'm already on i t 

Cir̂ .. Eag Harbor c*-... NJ7,.^. '"08215 —Please respond to the 
'-^^ • — ^^^^ -̂ •̂ iP- following quesUon/comment. 

(Include name and address lo 
receive a response.) 

Question/Comment: I jus t want you to know that I appreciate the work being 

done to safeguard our water supply/property values/environment and I also 

appreciate being kept informed as steps are taken to correct t h i s s i tua t ion . 

I t is oood for local residents to be involved in working with yoveminent and 

not iust have Qoveroment do things without asking. Thank you. 

M a n n h e i m Avenue Super fund S i te 
Public Mee t ing R e s p o n s e Card 

Augus t 7, 1990 
. • ,^ - < ^ ^ - / V .T7 / ^ M r J ^ SiZ ^P lease add my name to 
^^™^ ^ ^ ^ the mailing list. 

y / ^ ^ v^ /LPlease respond to mg .̂  sL 
Cxxx-.ew-: M/ffJT^^L S t a t e v ^ Z i p : . ^ > £ i : £ ^ ^ following]qu?s^^amrneny /f 

• —^*—'̂ ' ^^ v v ^ (Include nSne ana address to 
^receive a response.) 
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Mannheim Avenue Superfund Site 
HH Public Meeting Response Card 

August 7, 1990 
Name: CA/q/i6<-i / / . t^fijfift'f >J^lease add my name to 

_, r . r , ^^ the mailing Ust. 
Address; 2̂  S/^C^ FUi-U^ S u ' + <̂  J g o / ^ 
_ - _ ) _ n -7 ,r> , —Please respond to the 
Cit>-: gfiKu^ Cy^>~'yJ State: ̂ Z i p : Cfoo^ following question/comment. 

(Include name and address to 
receive a response.) 

QuesUon/Commem: >Q<1T J //^ V T̂UK f^s n<,f ier j To " P o < . ^ cf̂  U S e " 

Syf>ft^ / ^ P ^ ! ^ £,tr u s e ' . - - ^ X-eutrtS t o N<. T L C J - fiCTtrtJO^ci^ 2. Sk r^ fd 

:5S8 



FEDERAL EXPRESS ^ J p eder Qssociates 
OVERNIGHT DELIVERY V A i±-

V-F _ consulting engineers, p. c. 

August 14, 1990 
File #532-2 

Laura Lombardo 
Remedial Project Manager 
Emergency & Remedial Response Division 
United States Environmental 

Protection Agency 
25 Federal Plaza, Room 720 
New York, New York 10278 

Re: Mannheim Avenue Site 
Galloway Township, New Jersey 

Dear Ms. Lombardo: 

On behalf of Lenox Inc, Eder Associates (EA) has reviewed the 
Feasibility Study (FS) prepared by EPA's contractor, CDM - Federal 
Programs Corporation. We have identified certain errors in the 
development and evaluation of the remedial alternatives presented in 
the FS and would like to make the following comments: 

]. The FS states that one remedial action objective (RAO) is to 
protect uncontaminated groundwater. We concur with this remedial 
action objective. The FS claims that pump and treat Alternatives 
4A and 4B will prevent plume migration and restore the aquifer to 
the 1 ppb TCE MCL (refer to Table 2, page 3-21, 3-23, 4-29 and 
4-30). The FS does not present the technical justification to 
support the conclusion that a pump and treat system will remediate 
the aquifer to the 1 ppb TCE MCL. In fact, the FS alternatives 
are based on modeling done to determine whether it would be 
possible to achieve a 5.0 ppb TCE concentration in the aquifer. 

The FS and the EPA's Record of Decision (ROD) should recognize 
that an RAO is a goal and that there are implementability and 
effectiveness constraints in remediating an aquifer to a 1.0 ppb 
TCE concentration. This was recognized and discussed on pages 52 
and 53 in Eder Associates June 1990 Feasibility Study (copy 
attached). 

The ROD must indicate the practical limitations of a pump and 
treat remedy in achieving a 1.0 ppb TCE groundwater cleanup goal 
in accord with USEPA Directive 9355.4-03 which states: 

Recommendation 2: Provide flexibility in the selected 
remedy to modify the system based on information 
gained during its operation. 

Continued . . . 

85 FOREST AVENUE. LOCUST VALLEY, NEW YORK 11560 • (516) 671-8440 
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53* . ĈE • S ' E ^ - E N -A"_ "VA\ -E . =>E 

^T w ik:.̂ K:} ?p i ^ ^ % 3 



eder associates consulting engineers, p.c. 

Laura Lombardo 
United States Environmental 

Protection Agency 
August 14, 1990 

-2-

In many cases, it may not be possible to determine the 
ultimate concentration reductions achievable in 
groundwater until the groundwater extraction system 
has been implemented and monitored for some period of 
time. RODs should indicate the uncertainty associated 
with achieving cleanup goals in the groundwater. 

In general, RODs should indicate that the goal of the 
action is to return the groundwater to its beneficial 
uses: health based levels should be achieved for 
groundwater that is potentially drinkable. In some 
cases, the uncertainty in the ability of the remedy to 
achieve this goal will be low enough that the final 
remedy can be specified without a contingency. 
However, in many cases, it may not be practicable to 
attain that goal, and thus it may appropriate to 
provide in the ROD for a contingent remedy, or for the 
possibility that this may only be an interim ROD. 
Specifically, the ROD should address the possibility 
that information gained during the implementation of 
the remedy may reveal that it is technically 
impracticable to achieve health based concentrations 
throughout the area of attainment, and that another 
remedy or contingent remedy may be needed. 

Moreover, p. 6 of this Directive states, in part: 

If it is determined that some portion of the ground 
water within the area of attainment cannot be returned 
to its beneficial uses, an evaluation of an alternate 
goal for the ground water should be made. 

2. The FS (Page 2-24) states that "the Pinelands Commission prohibits 
the discharge of wastewater to surface water bodies or to 
infiltration basins unless injection into the aquifer via wells is 
not technically feasible". This statement is incorrect. The 
Commission's regulations allow recharge to an aquifer using 
leaching galleries or retention basins. As a result of this 
erroneous interpretation of the Commission's regulations, the 
remedial alternatives developed in the FS rely on injection wells 
as the discharge option for treated groundwater. In general, 
injection wells are more costly to install and maintain than 
leaching systems. Moreover, injection wells are more susceptible 
to natural fouling than leaching systems and EPA's remedies 
include pretreatment to remove iron to minimize the impact of this 
fouling. This pretreatment step and associated costs may not be 
required if leaching is employed as opposed to injection wells. 

Continued . . . 
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eder associates consulting engineers, p.c. 

Laura Lombardo 
United States Environmental 

Protection Agency 
August 14, 1990 

-3-

EA has developed pump and treat alternatives assuming recharge 
through leaching galleries. The costs associated with these 
alternatives are presented and discussed in Comment No. 5 below. 

The FS states that additional investigations of the vadose zone 
and the clay between the shallow and deeper aquifers and detailed 
determinations of the extent of plume migration are required. In 
fact, it would be virtually impossible to identify the impact of 
small quantities of TCE released from a few drums that may have 
leaked at various times over the site. Moreover, this additional 
information would not materially contribute to the remedial design 
in any meaningful way. In addition, the FS requires that detailed 
determinations be performed to define the extent of the 
groundwater plume at 1.0 ppb TCE concentrations. These 
determinations and investigations are not defined. We suggest 
that only limited effort be expended in these areas which would 
include the addition of two or three monitoring wells. 

The pump and treat alternatives (4A and 4B) are based on an 
extraction rate of 50 gpm. Information presented in Appendix C of 
the FS states that this flow rate was selected to remediate the 
aquifers to a 5.0 ppb TCE concentration because of limited site 
data at lower TCE concentrations. Therefore, the remedial 
alternatives presented in the FS are based on remediating the 
aquifers to a 5 ppb concentration. 

The FS states that the MCL (1 ppb) would be achieved, apparently 
based upon the evaluation of achieving 5 ppb by pumping and 
treating groundwater. Although the RAO is 1.0 ppb, we trust all 
parties understand that pump and treat alternatives may not 
achieve this goal. Consequently, the ROD must recognize that 1.0 
ppb is a goal that may not be achievable and changes in the 
pumping rates and/or the remedial goal may be required. 

In addition to the above comments, EA has found certain 
significant errors in the cost calculations presented in the FS. 
The revisions to the FS remedial alternatives required to address 
the above and correction of the errors will materially change the 
capital and O&M cost estimates. EA has prepared the attached 
tables detailing more representative remedial alternative costs. 
The key elements of changes/corrections are as follows: 

Continued 
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eder associates consulting engineers, p.c. 

Laura Lombardo 
United States Environmental 

Protection Agency 
August 14, 1990 

a. Alternatives 4A and 4B wrongly assume that injection wells 
must be used to recharge groundwater based on an incorrect 
interpretation of Pinelands Commission regulations. 
Consequently, we have added Alternatives 4A-1 and 4B-1 which 
include leaching rather than injection wells. 

b. EPA's design influent TCE concentration to the GAC treatment 
unit is stated as 50 ppm (p. 3-24), while the actual 
concentration is 50 ppb. Regardless of whether this is a 
typographical error, the carbon usage rate in the GAC 
component of Alternative 48 is grossly overstated and in turn 
has a significant impact on the O & M and present worth costs 
of the GAC alternative. EA carbon usage estimates were 
developed in conjunction with Calgon Corp based on field 
experience and not from theoretical calculation. Using usage 
rates calculated by EA and supported by Calgon, the cost 
effectiveness criteria is satisfied and this alternative 
should be carried through the FS detailed analysis of 
alternatives. 

c. Alternatives 4A and 4B which specify iron removal using 
precipitation and filtration grossly overestimate the volume 
of sludge because EPA's calculations are based solely on 
backwash volume of a commercial unit without regard to 
influent solids. It is absolutely unjustified to assume that 
sludge volume has no relationship to the content of the 
influent. EA's calculations based upon site conditions, show 
that less than 40 gallons per day of iron sludge at a solids 
concentration of 1% would be generated. These calculations 
are attached. 

In addition, the iron removal system (precipitation and 
filtration) presented and included in the remedial cost 
estimates in the FS may not be necessary if leaching in lieu 
of injection wells is incorporated into the design. If 
chemical treatment is utilized, sequestering iron rather than 
precipitating it as a sludge may be more suitable. The FS 
and the ROD should indicate that the iron removal component 
in any pump and treat alternative must be established during 
the design phase and not as a ROD stipulation. 

d. The O&M costs presented in the FS appendix conflict with the 
text, and the monitoring and treatment duration presented in 
the appendix also conflicts with the text. 

Continued . . . 
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Laura Lombardo 
United States Environmental 

Protection Agency 
August 14, 1990 

eder associates consulting engineers, p.c. 

-5-

A review of EA's cost estimates summarized in Table 1 reveals that 
the selected alternative present worth cost estimated by EPA at 
$4.2, is more reasonably estimated at approximately $1.6 million, 
if all alternatives were evaluated utilizing more realistic cost 
and performance data. 

6. The FS contains certain design details such as equipment size, 
construction materials and treatment system configurations. We 
recognize that this information was used to evaluate the cost of 
the FS alternatives. However, the FS and the ROD must indicate 
that the selected remedy is based on a conceptual design and that 
it is subject to change during the remedial design phase. 

In summary, the ROD should reflect that: 

- the RAO of 1.0 ppb TCE is a goal and in fact may not be 
attainable; 

- leaching as a discharge option should be evaluated in the 
design phase (together with other numerous design level 
details set forth in the FS); 

- the $4.2 million present worth cost for the selected remedial 
alternative is overstated and that a more reasonable present 
worth cost estimate is $1.6 million; and 

- any additional studies/investigations be limited to only 
those necessary to support the remedial design and further 
definition of the plume. 

We trust that EPA will address these comments during its remedy 
selection and that this letter will be incorporated into the 
administrative record. We are available to meet with EPA and its 
consultant to review these issues. 

Very truly yours, 

EDER ASSOCIATES CONSULTING ENGINEERS, P.C. 
/ / 

Gary A. Rozmus, PJ^. 
Vice Pre§'ident 
GAR/tg 
cc: S. Lichtenstein 

J. Kinkela 
A. Gustray 
G. Berman 

#05800 
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eder associates consulting engineers, p.c. 

MANNHEIN AVENUE SITE 

GALLOWAY TOWNSHIP. NEW JERSEY 

PRELIMINARY IRON SLUDGE CALCULATIONS 

Assume: Fe Concentration 2.7 mg/1 

Iron Sludge is 50X (Wt) Fe 

Sludge 8 1% solilds 

Flowrate » 50 gpm 

Ibs/d Fe = 2.7 mg/1 x 8.3 x 50 gal/min x 1440 min/d x mg/lO 

Fe - 1.6 Ibs/d 

Iron Sludge - 1.6 Ibs/d , - IL,,/,J ^ — « 3.2 ibs/d 
50% 

Sludge Volume ^ 3.2 Ibs/d _ 39 gal/d 

(0.01) 8.3 lbs/gal 
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MANNHEIM AVENUE SITE 

GALLOWAY TOWNSHIP, NEW JERSEY 

PRELIMINARY GAC CALCULATIONS 

Influent Concentration « 50 ppb 

Effluent Concentration - 1 ppb 

Flow = 50 gpm 

a. From TCE Isotherm (Calgon Corporation) 

g 50 ppb: 

10 ma TCE . 0.01 lb TCE 
g carbon lb carbon 

1b TCE = 50 gal x (50-1) uo x 1^~^9 x 3.781 x -Lb_ x 1.440 min 
day min 1 ug gal 454g day 

= 0.03 lb/day 

Carbon Required: 

lb Carbon ^ 0.03 „ 3 lb/day (0.04 lb carbon/1,000 gal water) 
day 0.01 

Yearly 

Carbon Required - 3 x 365 - 1,100 Ib/yr 

b. Per Calgon 

Need < 0.1 lb carbon/1,000 gal water 

8 50 gpm (72,000 gal/day) 

Carbon . 0.1 x 72 - 7.2 lb/day 
" 2,530 Ib/yr 

Assume 4000 Ib/yr 

cn^sO; 



Siimnary o f Remedia l A l t e r n a t i v e Cost t s l l m a t n s 
t ^ n n h p l m Avenue S M e 

Ga l loway I n w n s h l p , New J e r s e y 

M t o r n . , « l » c Af, A U . . r n » t l v „ ^ ^ - \ A l l o r n a l l v o 4R 

0(H Costs 

Tot/il Capital Co.t 5541,300 $416,800 5611,800 

H o l e s : 

• P r e s e n t v t o r t h o f m o n i t o r i n g and groundMSter r e c o v e r y and I r e a l m c n l 

A l t e r n a t i v e 4At CWI's A l t e r n a t i v e - Pump and t r e a t by a i r s t r i p p i n g , recha rge by 
I n j e c t i o n w e l l s - r o s t s r e f l e c t r e v i s e d I r o n s l u d g e g e n e r a t i o n r a t e . 

no I r o n r e m o v a l . 

A l t s r n n l l v f l 4 B - 1 

$ 4 9 5 , 2 0 0 

Y e a r s 

0 - 5 ( M o n i t o r i n g ) S 5 2 , « 0 5 s S 2 . 6 0 i S 5 2 . 6 0 5 , 5 2 , 6 0 5 

6 - 3 0 ( M o n i t o r i n g ) J 1 8 . 5 8 5 5 1 8 , 5 8 5 5 1 8 , 5 8 5 5 1 8 , 5 8 5 

2 - 1 7 ( G r o u n d w a t . r R e c o v e r y $ 1 0 0 , 9 0 0 5 7 7 . 0 0 0 5 9 2 , 0 0 0 $ 8 0 , 8 0 0 

a n d T r a a t m e n t ) 

P r e s e n t W o r t h o f 0 * M • 5 1 . 3 8 5 , 0 0 0 5 1 , 1 5 9 , 0 0 0 5 1 , 3 0 1 , 0 0 0 5 1 , 1 8 7 . 0 0 0 S . 

o 
Total Alternat IV. cost 51.926.300 51.575.800 51,914,800 Sl.«82,200 % 

n 
a' 
3" 

n 
O 
3 

3; 
3 
(O 

3 
A U e r n a t l v e 4 A - 1 : Pump and t r e a t by a i r s t r i p p i n g , r e c h a r g e by l e a c h i n g g a l l e r i e s , (O 

3 
ID r-5 

CJI Alternative 4B: COM's Alternative - Pump and treat by GAC. recharge by Injection * 
f ^ wells - costs reflect revised Iron sludge and spent carbon generation rales. ! r 

Alternative 4B-I: Pump and treat by GAC, recharge by leaching galleries, no j. 
Iron reaioval - costs reflect revised spent carbon generation rate. 



MANNiir.iM Avi:mii-: s m ; 
OAM.OWAY lOWNSIIIP. NI'W JliR.SF.Y 

in. 

FACILITY/CONSTRUCTION 

PUBUC AWARHNRSS PROGRAM 

MONITORING WF.U-S 

a. Shallow 
b. Inicrmediale 
c. Deep 

S m i PREPARATION 
1. Equipment Foundation 
2. Equipment Storage Aica 

AI.TI-.RNATIVU 4A; 

TAni .H 1 
TAIJI. i ; H 4 (CDM) 

GROi rNnWAITR PUMPING/AIR STRIPPING/ONSHT. DISCHARGE 
C A P r i A L CO.ST luS I I M A l l i S (IWO IX I I J 

MATERIA ! , , $ 

FSTIMATKO 

QiiANTrrii-:s UNIT PRICK COST 

1 

1 
5 

3 

93 cy 
1 

Included in Installation 

Included in Installation 
Included in Inslallalion 
Included in Insullalion 

Included in Insullalion 

Included in Insullalion 

,ARS) 

INSTALLATION, $ 

UNIT PRICE 

5.000.00 

3.500 00 
7.00000 
7.500 00 

45000 
8.000.00 

COST 

5.000 00 

3.500.00 
35.000.00 
22.500.00 

41.850 00 
8.000.00 

DIRECT CO 

$ 

5.00000 

3.500 00 
35.000 00 
22.50000 
61.000.00 

41.850.00 

8,000.00 
49.850.00 

rv. PUMPING WELL AND COLLECTION 
SYSTEM 

c.n 
CD 

I. 
2. 
3. 
4. 
5. 

Well (upper aquifer) 
Well (lower aquifer) 
Well Pump (upper aquifer) 
Well Pump flower aquifer) 
Piping: 
a. 2inchPVC 
b. Trenching 
c. Road cHMsing 

V. EQUALIZATION A OIEMICAL FEED 
1. Equalization Tank 
2. Chemical Peed System: 

a. Polymer 
b. Oiemicali 
c. Chlorine 

VL AIR STRIPPER 

3ea 
3ea 
3ea 
3ea 

2.200 If 

2.200 If 
40 If 

2ea 
l e a 

Included in Inslallalion 
Included in Installation 
500.00 1,500.00 

600.00 1,800.00 

Included in Inslallalion 
Included in Installation 
Included in Installation 

Included in Insullalion 

Included in Insullalion 
Included in Insullalion 
Included in Insullalion 

16.000.00 16,000.00 

3.500.00 
9.200.00 

100.00 
100.00 

356 
1.40 

25.00 

10,500 00 
27,600.00 

300.00 
300.00 

7.832.00 
3,080.00 
1,000.00 

10,500.00 
27.600.00 
1.80000 
2,10000 

7.832.00 
3.080.00 
1.000.00 

4.000.00 4,000.00 

53.912.00 

4.000.00 

1.600.00 
600.00 
600.00 

4.000.00 

1.600.00 
1.200.00 

600.00 

4.000.00 

1.600.00 
1,200.00 

600.00 
7.400.00 

20.000.00 

IP a. 
10 

o 

n 
5' 
3" 

o 
3 

3 

n 
3 

5' 
9 
IB 

•p 
in 



l A C I L i r V r t O N S T R U m O N 

VII . l>Ki;SSURIi I l L T F R 
1. 
2. 
3. 
4. 
5. 

Sialic M i i c r 
Muli i Media Pressure Filter 
lUckwash Waste Tank 
SupemalanI Pump 
CIcarwcll Tank 

v m . REINJECmON WELI.S 

2. 
3. 
4. 

Well (upper aquifer) 
Well flower aquifer) 
Well Dischaigc Pump 
Piping: 
a. 2 inch PVC 
b. Trenching 
c. Road crossing 

IX. TREATMENT SYSTEM PIPING A 

VALVES 

a. 2 inch PVC 
b. Valves 

X. INSTRUMENTATION AND CONTROLS 

XI. ELECTTRICAL 

F.STIMATEn 
Q U A N i n i K S 

1 
1 
1 
1 

' 

6ea 
6ca 

1 ca 

9.000 If 
4.500 If 

40 If 

MATERIA I . , $ 

UNIT PRICE COST 

Inrliulcd in Insullalion 
Included in Insullalion 
IncliKlcd in Insullalion 
4(XI(X) 40000 

Included in Installation 

Included in Insullalion 
Included in Insullalion 
450.00 45000 

Included in Insullalion 
Included in Insullalion 
Included in Insullalion 

I N S T A L L A T I O N , S 

UNr r PRICE 

400 00 
9.I)(K)(»0 
6,011(1(10 

lOO.IK) 
6.000 00 

3.500.00 
9,200 00 

100.00 

3 56 
140 

25.00 

COST 

400.00 
9.00000 
6.01X1(10 

10000 
6.000.00 

21.000.00 
55,20000 

10000 

32.040.00 
6,300.00 
1.00000 

n i R f X T COST, 

$ 

400 00 

9.0(X)(K) 
6,(XX)(X) 

500 00 
6.000.(X) 

2I.9(X).00 

21.000.00 
55,200.00 

550 00 

32,040.00 
6,300.00 

1.000.00 
116.090.00 

200 If Included in Insullalion 
30 ea Included in Insullalion 

I.S 

LS Included in Installation 

Tou l Direct Cost (TDQ 
Contingency @20% of TDC 
Engineering @20% of TDC 
l>egal and Administrative @5% of TDC 

3.56 
65.00 

10.000.00 

25,500.00 

712.00 
1.950.00 

373314 
74.663 
74.663 
18,666 

712.00 
1.950 00 
2.662.00 

10.000.00 

25,500.00 

TOTAL CONSTRUCTION COST 54U00 

s. 
Q 

IS 
n 
5' 
ID 

n 
O 
3 

CD 
Oo 

If = linear feel 
LS = lump sum 
ly = square yard 

Note: Alternative 4A: CDM'i Altemative - Pump and treat by air stripping, recharge by injection wells - cosU icflect irvised iron sludge gencialian rale. 

3 
(O 

ID 
3 

(O 5' 
IP 
IP 



eder associates consulting engineers, p.c. 

MANNHEIM AVENUE SITE 
GALLOWAY TOWNSHIP. NEW JERSEY 

TABLE 2 
TABLE B ^ (CDM) 

ALTERNATIVE 4A: GROUNDWATER PUMPING/ 
AIR STRIPPING/ON-SITE DISCHARGE 

ANNUAL OPERATION AND MAINTENANCE COST ESTIMATES 0990 DOLLARS^ 

COST COMPONENT 

1. Siie Monitoring (0-5 years) (See O&M 
for Alternative 1) 

2. Site Monitoring (5-30 years) (See 0(feM 
for Alternative 1) 

TREATMENT O&M COSTS 

3. Chemicals 

a. Polymer 

b. H2S04 

c. NaOH 

d. Chlorine 

BASIS OF 
ESTIMATE 

O&M COST 
ESTIMATE 

52,605 

18.585 

YEAR 

0-5 

5-30 

438 lbs 
2.00/lb 

4,406 lbs 
0.50/lb 

8,424 lbs 
0.84 lb 

12 clys 
1,044.00 cly 

$876 

$2,203 

$7,076 

$12,528 

2-17 

2-17 

2-17 

2-17 

4. Manpower 

a. Super\'ision 

b. Operators 

1 person 
$75/hr 

8 hrs/day 
12 days/yr 

1 person 
$45/hr 

8 hrs/day 
52 days/yr 

$7,200 

$18,720 

2-17 

2-17 

Cnfj^93 



COST COMPONENT 

5. Power/Energy 

a. Operating Equipment 
Well Pumps 
Stripper Pump 
Air Blower 
Backwash Pump 
Supernatant Pump 
Reinjection Pumps 
Miscellaneous 

TOTAL 

eder associates consulting engineers, p.c 
BASIS OF O&M COST 
ESTIMATE ESTIMATE YEAR 

b. Lighting 

c. Building Heat 

6. Sludge Disposal* 

7. Maintenance 

8. Contingency 

TOTAL ANNUAL TREATMENT O&M COST 

0.22 kw 
0.70 kw 
4.10 kw 
0.90 kw 
0.20 kw 
3.00 kw 
1.00 kw 

10.12 kw 

10.12 kw 
24 hrs/day 
365 days/yr 
$0.100/kwhr 

1 kw 
24 hrs/day 
365 days/yr 
$0.100/kwhr 

$200 month 
8 months/year 

$0.25/gal 
12 months/year 

6% of TCC 

% of O&M Costs 

T 

$8,865 

$876 

$1,600 

$11,341 

$3,650 

$32,500 

$4,800 

$100,900 

2-17 

2-17 

2-17 

2-17 

2-17 

2-17 

•Sludge Generation based on 2.7 mgA Fe influent, sludge @ \% solids, sludge generation rate = 40 gal/d 

(fV'^i^OO 



MANNIII-IM AVENUE SHH 
GAU.OWAY TOWNSHIP, NF.W JIU<SI-Y 

FACILITY/CONSTRUCTION 

I. PUBUC AWARENESS PROGRAM 

n. MONrTORING WELLS 

a. Shallow 
b. Inlcnnediate 
c. Deep 

in. SnT. PREPARATION 
1. Equipment Foundation 
2. Equipment Storage Area 

IV. PUMPING WEIX AND COLLECTION 
SYSTEM 
1. Well (upper aquifer) 
2. Well (lower aquifer) 
3. Well Pump (upper aquifer) 
4. Well Pump (lower aquifer) 
5. Piping: 

a. 2 inch PVC 
b. Trenching 
c. Road crossing 

ALTI-RNATIVF. 4 A I : 

( 

F-STIMATEB 
QUANTIT IKS 

1 

1 
5 
3 

93 cy 

1 

1 AHI.E 3 
TAI»1.EIV4{CI)M) 

GROUNDWAl l tR PIIMIMNG/AIR SIKIPPING/ON SHE DI.SaiARGB 
LIAPriAL COST l i s H M A l l i S (1990 IXMJ 

M A T E R I A L S 

UNIT PRICE COST 

Included in Insullalion 

Incltidcd in Inslallalion 
Included in Inslallalion 
Included in Insullalion 

Included in Insullalion 
Included in Insullalion 

.ARS) 

INSTALLATION, $ 

UNIT PRICE 

5.000.00 

3.500.00 
7.000 00 
7.500 00 

450 00 
8.00000 

COST 

5.00000 

3.5(X)00 
35.000.00 
22.500.00 

41.850.00 

8.000.00 

DIRECT COST, 

$ 

5.000.00 

3.500.00 
35.000 00 
22,50(1 (X) 
61.000 (X) 

41.850.00 

8.000.00 

49.85000 

3ca 
3ca 
3ea 
3ea 

2.200 If 
2.200 If 

40 If 

Included in Insullalion 
Included in Insullalion •* 
50000 1,500.00 
600.00 1,800.00 

Included in Insullalion 
Included in Insullalion 
Included in Insullalion 

3,500.00 
9.20000 

10000 
10000 

356 
1.40 

25 00 

10,50000 
27,600.00 

300.00 
30000 

7,83200 
3.080.00 
1.00000 

10,50000 
27,600.00 

1.800.00 
2,10000 

7.832.00 
3.080.00 
1.000.00 

53.912.00 

1 
Q 
in 

n 
5' 
<P 

O 
3 

CD 

V. EQUALIZATION ft CHEMICAL FEED 
1. Equalization Tank 
2. Chemical Feed System: 

a. Chemicals 
b. Chlorine 

VI. AIR STRIPPER 

I ea 
1 ea 

Included in Insullalion 

Included in Insullalion 
Included in Installation 

16.000.00 16,000.00 

4,000.00 4.000.00 4.000.00 

60000 
600.00 

1.000,00 

600.00 
600.00 

4.000.00 

600.00 
600.00 

5.200.00 

20.000.00 

3 
to 
IP 
3 

(O 
5' 
IP 
IP 

•p 
n 



M A T E R I A I , $ INSTALLATION, $ 

KACIL ITY/CONSTRUCTION 

V n LEACHING GALLERIES 
1. Ixaching Pools 
2. INping: 

a 2 inch PVC 
b. Trenching 
c. Ruad crossing 

F.STIMATEI) 
OUANTIIIES 

10 

9.000 11 
A.MKi If 

40 If 

UNIT PRICE COST 

Included in Insullalion 

Included in Inslallalion 
Included in Insullalion 
InrJuded in Insullalion 

UNrr PRICE 

3.56 
1.40 

25 00 

COST 

15.000 00 

32.04000 
6.30000 
1.000.00 

DiRFxrr COST, 
$ 

I5.0(X)00 

32.04000 
6.300 00 
1.000 00 

54.340.00 

VIII. TRF.ATMENT SYSTEM PIPING A 
VALVES 
a. 2 inch PVC 
b. Valves 

IX INSTRUMENTATION AND CONTROLS 

X. ELECTRICAL 

200 If 
30 ea 

1.S 

15 

Included in Insullalion 
Included in Insullalion 

Included in Insullalion 

Toul Direct Cost (TDQ 
Contingency @20% of TDC 
Fjigineering @20% of TDC 
Ijcgal and Administrative @5% of TDC 

TOTAL CONSTRUCTION COST 

3.56 
65.00 

10,000.00 

25.500.00 

712.00 
1.950.00 

287.464 
57.493 
57.493 
14.373 

712.00 
1.950 00 
2,662.(K) 

10.000.00 

25.500.00 

416.800 
IP 
O. 
(P 

Key 

If = linear feel 
LS = lump turn 
ty = square yaid 

Note: Altemative 4A-1: Pump and ireat by air stripping, recharge by leaching galleries, no iron removal. 

5' 
(P 

O 
3 

' i l l 

CD 

3 
(O 

IP 
3 
ig 
5" 
IP 
(P 

•p 
n 



eder associates consulting engineers, p.c. 

MANNHEIM AVENUE SITE 
GALLOWAY TOWNSHIP, NEW JERSEY 

TABLE 4 
TABLE B ^ (CDM) 

ALTERNATIVE 4A1: GROUNDWATER PUMPING/ 
AIR STRIPPING/ON-SITE DISCHARGE 

ANNUAL OPERATION AND MAINTENANCE COST ESTIMATES (1990 DOLLARS) 

COST COMPONENT 

1. Site Monitoring (0-5 years) (See O&M 
for Altemative 1) 

2. Site Monitoring (5-30 years) (See O&M 
for Altemative 1) 

TREATME-NT O&M COSTS 

3. Chemicals 

a. H2S04 

b. Chlorine 

BASIS OF 
ESTIMATE 

O&M COST 
ESTIMATE 

52,605 

18.585 

YEAR 

0-5 

5-30 

4,406 lbs 
0.50/lb 

12 clys 
1,044.00 cly 

$2,203 

$12^28 

2-17 

2-17 

4. Manpower 

a. Supen'ision 

b. Operators 

1 person 
$75/hr 

8 hrs/day 
12 days/yr 

1 person 
$45/hr 

8 hrs/day 
52 days/yr 

$7,200 

$18,720 

2-17 

2-17 

• 

bO?!C03 



eder associates consulting engineers, p.c. 

COST COMPONENT 

5. Power/Energy 

a. Operating Equipment 
Well Pumps 
Stripper Pump 
Air Blower 
Miscellaneous 

TOTAL 

BASIS OF 
ESTIMATE 

O&M COST 
ESTIMATE YEAR 

b. Lighting 

c. Building Heat 

6. Maintenance 

7. Contingency 

TOTAL ANNUAL TREATMENT O&M COST 

0.22 kw 
0.70 kw 
4.10 kw 
1.00 kw 

6.02 kw 

6.02 kw 
24 hrs/day 
365 days/yr 
$0.100/kwhr 

1 kw 
24 hrs/day 

365 days/yr 
$0.100/kwhr 

$200 month 
8 months/year 

6% of TCC 

i of O&M Costs 

r 

$5,274 

$876 

$1,600 

$25,000 

$ 3,670 

$77,000 

2-17 

2-17 

2-17 

2-17 

2-17 

r:eo4 



MANNllfilM AVENUE SITE 

GAU.OWAY lOWNSIIIP, NliW JERSEY 

TAHI E5 

TAHII-: H 5 (CDM) 

AI.IIIRNATIVi; 411: C R O I I N D W A H ' R IMIMI ' INCJ/CAKHON AnsoKimoN/oN .srir. D I S C H A R G E 
CAI'll Al. CO.Sr luSnMAIKS (I'M) IXIU.AKS) 

C7« 

!• ACII .ITY/( ONSTRUCriON 

I. PUni JC AWARENF.SS PRCXIRAM 

II MONriDRiNO WI'L15 

a. .Shallow 

b. Inleniindialc 

c. Deep 

m S n R PREPARAl lON 

1. Iii|ui|<nenl Foundation 

2. Iiqui|»nenl Storage Area 

rv PUMPING WEI J . AND COLIJiCTION 

SYSIEM 

1. Well (upper aquifer) 

2. Well OoWCT aquifer) 

3. Well Pump (upper aquifer) 

4. Well Pump Oowcr aquifer) 

5. Piping: 

a. 2 inch PVC 

b. Ticndiing 

c. Road croasing 

V EQUAIJZATION ft CHEMICAL FEED 

1. EqualizMion Tank 

2. Chemical Peed System: 

a. Polymer 

b. Chemicals 

c. Chlorine 

VI. CARBON ABSORPTION 

a. Caifoon Uniu 

b. Building 

K-STIMATEI) 

Q U A N i r r i F - S 

1 

5 

3 

93 cy 

1 

M A T E R I A L , $ 

UNIT PRICE CO.ST 

Included in Insullalion 

Included in Insullalion 

Included in Insullalion 

Included in Insullalion 

Included in Insullalion 

Included in Insullalion 

I N S T A L L A T I O N , $ 

U N r r PRICE 

5,0(X)00 

3.500 00 

7.01X100 

7.5(X)00 

450 00 

8.00000 

COST 

5.000.00 

3.50000 

35.000 00 

22.5001)0 

41.85000 

8.000.00 

n i R i ' X T <:osT, 

5.00000 

3.500 00 

35.000 00 

22,500 (X) 

61.000 ( « 

41.850 00 

8.000 00 

I ea 

2ea 

1 ea 

Included in Insullalion 

Included in Insullalion 

Included in Insullalion 

Included in Insullalion 

Included in Inilallation 

bduded in Intultauon 

4.000 00 

1.60000 

600 00 

60000 

50.000.00 

20.000.00 

4.000 00 

1.60000 

1,20000 

600 00 

50.000.00 

20.00000 

49.85000 

3ea 

3ea 

3ca 

3ea 

2.200 If 

2.200 U 

40 If 

Included in Installation 

Included in Insullalion 

500 00 1,500 00 

6(X)00 l.8(X)00 

Included in Insullalion 

Included in Iniul lat ion 

Included in Insullalion 

3,500.00 

9,20000 

100 00 

100 00 

356 

140 

25 00 

10,50000 

27,6(X).00 

30000 

30000 

7,83200 

3.080.00 

1.00000 

10.500 00 

27.600 00 

1.800 00 

2,1(K)00 

7.83200 

3.080 00 

1.000.00 

53.912.00 

4.000 00 

1.600 00 

1.20000 

600 00 

7.400 (X) 

50.00000 

20.00000 

7O.(XK)()0 

IP o. 
IP 

a 

S 
n 
o' 
IP 

O 
3 

3 
(O 

IP 
3 

(O 
5' « 
IP 

r» 



MATERIA ! . , $ INSTALLATION, $ 

FA«,TI,nV/CONSTRI)m ION 

VII I'KHSSIIREIIITI-R 
1. Sialic Misr i 
2. Mull i Mrdin I'tT^sure Filler 
3 lUckwtsh Wtsir lank 

4 Su|>rmalanl l*Ump 
5. (.1riir*ell I ..nk 

VIII REINJlCnON W | . ; L I 5 

1 
2. 

3. 
4 

Well (iqipn aquifer) 
Well flower aquifer) 
Well Discharge Pump 
Piping: 

a 2 inch PVC 

b. Tr»?ndiing 

c. Road cruii ing 

tX TRI 'ATMENT SYSTEM PIPING ft 
VALVES 

a. 

b. 

2 i«.:h PVC 

Valves 

X. INSTRUMENTATION AND CONTROLS 

XI EIJ:CTRICAL 

K S I I M A T E I ) 
O U A N i r i l K S 

6ea 
6ca 

1 ea 

9,000 If 
4.500 If 

40 If 

U N r r PRICE COST 

liuliidi-il in InslalUlitHi 
huJiHlrd in Ifislallalitm 
Inil iKird i l l Inslallalion 

4(X)IH) 4(KI(X) 

Included in liislallaiton 

IncliKlcd in Inslallalion 
Inclwlcd in Inslallalion 

45000 4.5O00 

Included in Inslallalion 

Included in Insullalion 

Included in Insullalion 

U N r r PRICE 

4(XI.(XI 
9.(XX)(X) 
6.IXXI(X) 

KKKX) 

f>,INK).(X) 

3.500 00 
9,200 IX) 

KXXK) 

356 
1.40 

25.00 

COST 

4I»)W 
9.000 00 
6.0IX)0() 

IO()(X) 
6,0(X).00 

21.00000 
55.20000 

l(X)00 

32.04000 
6.30000 

1.00000 

DIRECT COST, 

$ 

4(XIIN1 
9.0(X)(X) 
6.illN)(K) 

.5(N)IK) 
6,(MX)(X) 

2I,9(K)IXI 

2I.O(X)00 
55.200 (X) 

55000 

32.04000 

6,30000 

1.000 00 

116,090 00 

200 If 

30 ca 

15 

15 

Included in Insullalion 

Included in InsUlltfion 

Included in Installation 

Tou l Direct Cost (TDC) 

Contingency @20% of I D C 

Fjigineering @20% of TDC 

Ivcgal and Administiative (^5% of TDC 

TOTAL CONSTRUCTION COST 

3.56 
65.00 

10.000.00 

Z5.5(X).00 

712 00 
1.95000 

423.314 
84.663 
84.663 
21.666 

71200 
1.950 00 
2.66200 

10.000 00 

25.50000 

613.800 

IP a. 
IP 

a 
WI 

s 
n 
5' 
Jp 

i J) 

CD 

Key 

If = linear feet 
LS = lump sum 
ly = square yard 

Note: Altemative 4B: C D M ' i Ahcmativc - Pirnip and treat by GAC. recharge by injectian wells - c»st icllcci revised irrxi sludge and tptvt carbon generation rates. 
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MANNHEIM AVENUE SITE 
GALLOWAY TOWNSHIP, NEW JERSEY 

TABLE 6 
TABLE B-5 (CDM) 

ALTERNATIVE 4B: GROUNDWATER PUMPING/ 
CARBON ADSORPTION/ON-SITE DISCHARGE 

ANNL^^ OPERATION AND MAINTENANCE COST ESTIMATES 0990 DOLLARS) 

COST COMPONT:NT 

1. Site .Monitoring (0-5 years) (See O&M 
for Altemative 1) 

2. Site .Monitoring (5-30 years) (See O&M 
for Alternative 1) 

TREATME.NT O&M COSTS 

3. Chemicals 

a. Chlorine 

b. Carbon 

4. Manpower 

a. Super\'ision 

b. Operators 

BASIS OF 
ESTIMATE 

O&M COST 
ESTIMATE 

52,605 

18,585 

YEAR 

0-5 

5-30 

12 clys 
1,044.00 cly 

4,000 lbs 
1.15/lb 

1 person 
$75/hr 

8 hrs/day 
12 days/yr 

1 person 
$45/hr 

8 hrs/day 
52 days/yr 

$12,528 

$4,600 

$7,200 

$18,720 

2-17 

2-17 

2-17 

2-17 

12 
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COST COMPONENT 

5. Power/Energy 

a. Operating Equipment 
Well Pumps 
GAC Pump 
Miscellaneous 

TOTAL 

BASIS OF 
ESTIMATE 

O&M COST 
ESTIMATE YEAR 

b. Lighting 

c. Building Heat 

6. Sludge Disposal* 

7. Maintenance 

8. Contingency 

TOTAL A-NNT.AL TREATMENT O&M COST 

0.22 kw 
0.70 kw 
1.00 kw 

1.92 kw 

1.92 kw 
24 hrs/day 
365 days/yr 
$0.100/kwhr 

1 kw 
24 hrs/day 

365 days/yr 
$0.100/kwhr 

$200 month 
8 months/year 

$0.25/gal 
12 months/year 

6% of TCC 

7c of O&M Costs 

T 

$1,682 

$876 

$1,600 

$3,650 

$36,800 

$ 4,383 

$92,000 

2-17 

2-17 

2-17 

2-17 

2-17 

2-17 

2-17 

^Sludge Generation based on 2.7 mg/1 Fe influent, sludge @ 1% solids, sludge generation rate = 40 gal/d 

0^2608 
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MANNHEIM AVENIII' SffE 
CAIJOWAY lOWNSIIIP. NliW JIU<S|;Y 

1AIII i: 7 
TMll.Ell 5 (CDM) 

AI.TI UNAllVI' ill CROllNnWATIJR PIIMl'INCA^ARIION AnSORimON/ON SHE DI.SaiARGE 
CAIMI Al. COST IvSIIMA n:S (1990 IX)I,I.ARS) 

CD 

FACILrrV/CONSTRUCTION 

1 PUniJC AWARHNP-SS PROGRAM 

n. MONTTORING WELI5 

a. .Shallow 
b. Inlermediaie 
c. Deep 

ni. SrrE PREPARATION 
1. Equipmcnl FiauKlalian 
2. F.quipmenl Storage Area 

IV. PUMPING WELL 
SYSTI'M 
I. 
2. 
3. 
4. 
5. 

AND COLl-ECnON 

Well (i^iper aquifer) 
Well (lowor aquifer) 
Well Pump (upper aquifer) 
Well Pump Oower aquifer) 
Piping: 
a. 2 inch PVC 
b. 1'i«ncliing 
c. Road crossing 

V. EQUALIZATION A OIEMICAL FEED 
1. Fx|ualizaiian Tank 

2. Chemical Peed System: 
a. CJilorinc 

VI. CARBON ABSORPTION 
a. Carbon Uniu 
b. Building 

F-STIMATED 
OUANTrriFVS 

93 cy 
I 

3ea 
3ea 
3ea 
3ea 

2.200 If 

2.20UIf 
40 If 

I 

1 ea 

MATERIAL, $ 

UNrr PRICE COST 

Included in Insullalion 

Included in Inslallalion 
Included in Installation 
Included in Inslallalion 

Included in Insullalion 
Included in Insullalion 

Included in Insullalion 
Included in Inslallalion 
500 00 1,500 00 
600.00 1,800.00 

Included in Insullalion 
Included in Insullalion 
Included in Insullalion 

INSTALLATION, $ 

UNrr PRICE 

5,00000 

3,50000 
7.000 00 
7.5(X).00 

45000 
8.000.00 

3.500 00 
9.20000 

100.00 
10000 

356 
1.40 

25.00 

COST 

5.000.00 

3.500.00 
35.00000 
22.500 00 

41.85000 
8.000.00 

DIREXT COST, 
$ 

5.000 00 

3,50000 
35.000 00 
22.5(X)fl0 
6l.0(X)0O 

41.85000 
8.00000 

10,50000 
27,600.00 

30000 
30000 

7,83200 
3,08000 
1,00000 

49.850 00 

10,500 00 
27,600.00 

1.800 00 
2.10000 

7.83200 
3.08000 
1.000 00 

Included in Insullalion 

Included in Insullalion 

Indiidcd in Insullalion 

Included in Insullalion 

4.00000 

600.00 

25.000.00 

20.000.00 

4.00000 

600.00 

50.00000 

20.000.00 

53.91200 

4.000.00 

600 00 

4.600.00 

50,00000 

20.000 00 

70,0(X)00 

IP 
Q. 
9 

o 

n 
5' 
ip 

n 
O 
3 

3 
IQ 

IP 
3 

t o 
5' 



M A T E R I A L , $ INSTALLATION, $ 

F A C I L r r V / C t l N S T R I I C T I O N 

VII I .EAa i ING GALl.ERI l iS 
1. I>caching PIKIIS 

2. lulling: 
a. 2 inch PVC 
b. Trenching 
c. Road crossing 

Vill. TREATMENT SYSTEM PIPING A 

VALVVS 

a. 2 inch PVC 
b. Valves 

IX. INSIKUMENTATION AND CONTROI5 

X ELECTRICAL 

K-STIMATED 
yuANi r r iF -s 

10 

9,(XX) If 
4.5(X) If 

40 11 

U N r r PRICE COST 

200 If 

30 ca 

15 

15 

huJudcd in Inslallalion 

IncliKlcd in Inslallalion 
IncliKlcd in Inslallalion 
Included in Insullalion 

Included in Insullalion 

Included in Insullalion 

Included in Insullalion 

Total Direct Cost f FDC) 
Contingency @20% of TDC 
I-ngineering @20% of TDC 
Ixgal and Administrative @5% of TDC 

T O ! AL CONSTRUCnON COST 

r PRICE 

3.56 

140 

25 00 

COST 

15.0(X)(X) 

32.04000 

6.3(X)00 

i.nxioo 

DIRECT COST, 

s 

l5,0(X)fl0 

32,04000 

6,3(X)(X) 

1.OIK) 00 

54.340 (X) 

356 

65.00 

10.000 00 

25.50000 

71200 

1.950.00 

336,864 

67,373 

67,373 

23^81 

495,200 

71200 

1.950 00 

2.662.00 

10.000 00 

25.500 00 

IP a. 
IP 

Key 

If = linear feet 
15 = lump uim 
sy - square yard 

5' 
IP 

o 

Note: Altemative 4 B - I : Putnp and treat by GAC. recharge by leaching galleries, no iron removal - costs reflect irvised spent carbon generation rale. 

O 
3 

3 
<a 
IP 
3 

t o 

5' 
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MANNHEIM AVENUE SITE 
GALLJWAY TOWNSHIP, NEW .fERSEY 

TABLE 8 
TABLE B-5 (CDM) 

ALTERNATIVE 4B1: GROL^NDWATER PUMPING/ 
C.MIBON ADSORPTION/ON-SITE DISCHARGE 

ASSV.\L OPERATION AND MAINTENA.NC:E COST ESTIMATES ri990 DOLLARS) 

COST COMPONENT 

1. Site .Monitoring (0-5 years) (See O&M 
for Altemative 1) 

2. Site Monitoring (5-30 years) (See O&M 
for Altemative 1) 

TREATME.NT O&M COSTS 

3. Chemicals 

a. Chlorine 

b. Carbon 

4. Manpower 

a. SupeP.'ision 

b. Operators 

BASIS OF 
ESTIMATE 

O&M COST 
ESTIMATE 

52,605 

18,585 

YEAR 

0-5 

5-30 

12 clys 
1,044.00 cly 

4,000 lbs 
1.15Ab 

1 person 
$75/hr 

8 hrs/day 
12 days/yr 

1 person 
$45/hr 

8 hrs/day 
52 days/yr 

$12,528 

$ 4.600 

$7,200 

$18,720 

2-17 

2-17 

2-17 

2-17 

16 
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COST COMPONENT 

5. Power/Energy 

a. Operating Equipment 
Well Pumps 
GAC Pump 
Miscellaneous 

TOTAL 

BASIS OF 
ESTIMATE 

O&M COST 
ESTIMATE YEAR 

b. Lighting 

c. Building Heat 

6. Maintenance 

8. Contingency 

TOTAL .\SS\J.\L TREATMENT O&M COST 

0.22 kw 
0.70 kw 
1.00 kw 

1.92 kw 

1.92 kw 
24 hrs/day 
365 days/yr 
$0.100/kwhr 

1 kw 
24 hrs/day 
365 days/yr 
$0.100/kwhr 

$200 month 
8 months/year 

6% of TCC 

5% of O&M Costs 

)ST 

$1,682 

$876 

$1,600 

$29,711 

$ 3.846 

$80,800 

2-17 

2-17 

2-17 

2-17 

2-17 

2-17 

cnr^Gia 
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and the cost and possibility of obtaining land through right or 

outright purchase. Given the modeling results, it may be necessary to 

have this system in place and operational within three years. 

Cost - The estimated capital costs for this alternative is 

$387,000 for the existing residential wells and $427,000 for the 

existing and potential future residential wells. This cost does not 

include land acquisitions. The estimated annual operation and 

maintenance cost is $55,000 for the existing residential wells and 

$64,000 for the existing and potential future residential wells. The 

present worth amount of the GiM is $571,000 for the existing 

residential wells and $664,000 for the existing and potential future 

residential wells if the restoration time is 15 years; and $846,000 

for the existing residential wells and $984,000 for the existing and 

potential future residential wells if the restoration time is assumed 

to be 30 years. The total cost is $959,000 for the existing 

residential wells and $1,100,000 for the existing and potential future 

residential wells for 15 year restoration timeframe; and $1,200,000 

for the existing residential wells and $1,400,000 for the existing and 

potential future residential wells for a 30 year restoration timeframe. 

3.3.4. Alternative 4: Groundwater Pumping to Restore the 

Aouifer/Air Stripoing/Groundwater Monitoring/ 

Institutional Controls and Point of Use Controls 

Description 

The objective of this alternative is to restore the aquifer by 

pumping groundwater from the shallow and deep plumes. Groundwater 

would be pumped from extraction wells and treated on-site using air 

stripping. The treated water would be recharged to the shallow 

aquifer via leaching pools. 

The effectiveness of the pumping system is dependent on the 

placement of the extraction wells. Extraction wells cannot be 

•installCu' w;l chi downgradient edge of the plume because the 1 ppb edge 

of the plume is poorly defined, diffuse in nature, and virtually 

52 
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impossible to monitor. Installing an extraction system at the 

inferred 1 ppb leading edge of the plume would not be technically 

feasible for the following reasons: 

- The monitoring problem would make it extremely difficult to 

locate the pumping system at the leading edge of the plume 

and it would be necessary to install a large and redundant 

number of wells, most of which would only yield clean water. 

- The low concentration of TCE would mean that pumpage would be 

very dilute and the system would effectively pump clean 

water. If the TCE concentrations in the pumpage are diluted 

to below detectable limits, it would not be possible to 

determine that the plume is intercepted. Moreover, due to 

the low TCE concentration at the edge of the plume, 

monitoring wells could not be located downgradient of the 

recovery system to determine if any TCE breakthrough is 

occurring. 

Given these conditions, it is not feasible to recover the shallow 

or deep plumes at the 1.0 ppb TCE level, therefore, this alternative 

would implement groundwater extraction within the plumes. Groundwater 

extraction within the plumes would allow the remaining uncontained 

portion of the shallow and deep plumes to dissipate naturally. 

This alternative would implement a long-term groundwater 

monitoring program as discussed in Alternative 1. In-home GAC units 

would be installed if MCLs are exceeded at the residential wells as 

described in Alternative 2. Additional monitoring wells may be 

installed to track the plume. The number of wells and the sampling 

and analysis protocols would be established during the remedial design 

phase. 

This alternative presents two implementation options: 

1. I.istall the pump and treat system under current conditions, or 

5.-? 
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T h e P ine lands Commission 
P.O. Box 7, New Lisbon, N . J . 0 8 0 6 4 ( 6 0 9 ) 8 9 4 - 9 3 4 2 

August 1 5 , 1990 

Ms. Laura Lombardo 
Site Compliance Branch 
USEPA - REGION II 
26 Federal Plaza 
Room 7 47 
New York, NY 10278 

Re: App. No. 89-1280.01 
Block 504, Lots 2, 3 
Galloway Township 
Mannheim Ave. Dump Site 

Dear Ms. Lombardo: 

Thank you for providing the Pinelands Commission with a copy of 
the Proposed Remedial Action Plan (FRAP) for the Mannheim Avenue 
Superfund Site. 

The preferred alternative, groundwater pumping/air 
stripping/reinjection is generally acceptable to the Commission. 
However, the proposal to treat contaminated groundwater to meet 
drinking water standards (Ippb for TCE) is not acceptable. 

As stated within our comments of March 26, 1990 (enclosed) the 
water quality standards of the Pinelands Comprehensive Managem>ent 
Plan (CMP) prohibits development which would degrade surface and 
ground water resources of the Pinelands. 

The proposal to pump, treat and reinject to meet drinking water 
standards would not comply with the non-degradation standard of 
the CMP which along with the Pinelands Protection Act of 1979 and 
the National Parks and Recreation Act of 1978 quality as 
"Applicable or Relevant and Appropriate Requirements." 

Therefore, the proposed remedial action plan should be amended to 
set a treatment level of non-detect for the contaminant of con
cern. 

Further, the Commission has received a copy of the comments 
prepared by the N.J.D.E.P., Division of Hazardous Waste Manage
ment for the Remedial Investigation Report, the Feasibility Study 
and the Proposed Remedial Action Plan. It appears that several 

•ei5 
The Pinelands - Our Country's First Nat iona l Reserve 



of the comments raise substantive and procedural issues with 
regard to the investigation and proposed remediation. The Com
mission relies on the Division for expertise regarding the tech
nical aspects of Superfund Investigations. Therefore, the Com
mission requests your agency to address all the issues raised 
within their comments. 

The Pinelands Commission will object to any Record of Decision 
which does not address the concerns raised herein. 

If you have any questions regarding this matter, please contact 
Robert Kowell of our staff. 

Sincerely, 

William Harrison, Esquire 
Assistant Director 

WH/mw/E3 

cc: Haiyesh Shah, Case Manager, N.J.D.E.P. 

Enclosure 

_ V JL o 
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The Pinelands Commission 
P.O. Box 7, New Lisbon, N.J. 08064 (609)894-9342 

M E M O R A N D U M 

TO: Laura Lon.bardo, USEPA 

FROM: 
THr.OUGH: 

SUEVECT: 

P.cbert G. Hove 11 / U 
Vll l ia .T. F . H a r r i s o n 

MnN.NHZIM AVE. SITE 

DATE: MA.RCK 26, 1930 

Ti-.e Pi.nelands Cc.-r.ission staff has reviewed the draft feasibility 
report for the Mannheim Ave. Site. 
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Area. The Forest Management Area provides a buffer or tran-
n to the Preservation Area vhich is the core of the 
ands Environment and represents the most critical ecological 
n in the Pinelands. These tvo Manager.ent Areas contain high 
ty vaoer resources and vetlands. The overall type and level 
velop.-ent perrtiitted vithin the Forest Areas and particularly 
n the Preservation District are strictly limited to protect 
reserve their significant natural resources. The vater 
ty staricards of th-. =lan (promulgated as N.J.A.C. 7:30-6.8) 
re that no develop.^::, t be permitted which degrades surface 
cund vater quality. While the vater quality standards c£ 
C."̂? do not identify specific limits for the contar.inant 
nloroethene, TCE) detected in the ground vater at t.'-e site, 
on-degradat1cn standard should be applied to any proposed 
ia^.ion. Proposed clean-up goals should be set to achieve 
restest percent removal of this substance. 

Therefore, the recommendation to implement Alternative 2; 
C-rc .-.-"vater Mrnitcr ing/Insti tuti onal Controls is found to be 
u.-.- .reptable to the Pinelands Comrlssion The Commission recon.-
r-:nc5 that the re.-.ediai technology cf ground vater purping te 
fcr^ner e\aluatec . This should include the per f o-rr.an::£ of 
ll-iit'ri pur-lnq and sarr-.pling of the existing monitoring veils tc 
cor.fii". t ' . i described strea)<y and lov coijcentrat ion nature cf th = 

.T.aV.inc th-5 option not technically feasible. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

" ' PW-'' JACOB K. JAVrrS FEDERAL BULDING 

/̂ , - . - . « ' 

REGION 
VVrrS FEE 

NEW YORK, NEW YORK 10278 

0 1 ' •:; J : i i J 

Willlan Harrison, Esq. 
Assistant Director 
The Pinelands Comiiission 
P.O. Box 7 
Kev Lisbon, Nev Jersey 08064 

Dear Mr. Harrison: 

This letter is in response to your letter dated August 15, 1990 
to Ms. Laura loinbardo of ny staff, regarding the Proposed Plan 
for the Kannhein Avenue Dump Superfund Site in Galloway Township, 
Kev Jersey. 

As part of the Feasibility Study prepared by the U.S. 
Enviro.-izental Protection Agency's (EPA's) contractor, four 
alternatives vere evaluated to identify a perttanent remedy to 
address the contaminated groundvater at the site. These 
alternatives vill be discussed in detail in the Record of 
Decision for the site. The proposed remedial action includes 
groundwater collection with on-site treatment via air stripping 
and discharge into the aquifer system either via reinjection 
veils or infiltration basins. 

In your Aug-jst 15th letter, you suggested that the proposed 
cle=n_r coal for the contaminant of concern, trichloroethylene 
(TCE) , in the aq-jifer be set at a nondetectable level based on 
the no-degradation objective of the Pinelands Comprehensive 
Ka-=ge-£nt Flan (CMP). You also stated that the Pinelands CMP 
prohibits development vhich vould degrade surface and groundwater 
resources of the Pinelands. 

EPA's proposed cleanup action should not be considered new 
developrent which r,ay degrade water cpuality in the Pinelands. 
Father, the groundvater in the aquifer underlying the site is 
contaninated as a result of improper hazardous waste disposal. 
By extracting and treating this groundwater, the water quality 
vill be significantly improved. For this reason, EPA does not 
believe that the nondegradation objective is an applicable 
req"uirement. 

In addition, the groundvater underlying the site has been 
classified by the .Kev Jersey Department of Environmental 
Protection (NJri.-) as Class GW II. Accordingly, drinking water 
standards, or Kaxicun Contaminant Levels (MCLs) established under 
the J.-£v Jersey Safe Drinking Vater Act, N.J.A.C. 7:10-16.7, are 
the applicable cleanup standards for the Site. The MCL 
estcolished for TCE is 1 part per billion (ppb). 

C19 



t 

• 

The remediation planned by EPA may not reduce contaminant 
concentrations in the groundwater to background, or nondetectable 
levels. The treatment system will be designed to treat the 
extracted TCE-contaminated groundwater to the MCL of 1 ppb, in 
attempts to remediate the TCE contamination in the shallow and 
deep zones of the aquifer system to 1 ppb, as veil. 

In addition, with regard to your concern with the comments made 
by the NJDEP on the Feasibility Study and Proposed Plan, please 
be advised that EPA is in the process of resolving these matters 
with the Department. 

EPA established a public comment period on the Proposed Plan and 
the Remedial Investigation and Feasibility Study reports for the 
Site, which extended from July 17 to August 15, 1990. On August 
7, 1990, EPA held a public meeting to present EPA's proposed 
remedial action to the community and other interested parties, 
and to respond to oral questions and comjnents. After review of 
all comments, which the Agency receives concerning the proposed 
remedial action, EPA intends to proceed with a final remedial 
solution for the site that is protective of human health and the 
environment, cost-effective, and attains federal and state 
requirements that are applicable or relevant and appropriate. 

Your cooperation in providing comments on the proposed remedial 
action is appreciated. I hope that the concerns raised by the 
Pinelands Commission have been fully addressed. Should you have 
any further questions in this matter, do not hesitate to contact 
me at (212) 264-8673, or have your staff contact Laura Lombardo, 
the project manager for the Mannheim Avenue Dump Site, at (212) 
264-6787. 

Sincerely yours. 

Richard L. Caspe, P.E. 
Director 
Emergency and Remedial Response Division 

cc: H. Shah, NJDEP-BFCM 

vr:C20 
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I Superfund Proposed Plan-

Mannheim Avenue Superfund Site 
Galloway Tomiship, New Jersey 

EPA 
Region 2- -July 1990 

ANNOUNCEMENT OF 
PROPOSED PLAN 

This Proposed Plan describes the prefen-ed alterna
tive for addressing groundwater contamination at 
the Mannheim Avenue Site (Site) in Galloway 
Township, Atlantic County, New Jersey. This 
document is issued by the United States Environ
mental Protection Agency (EPA), the lead agency 
for site activities, and the New Jersey Department 
of Environmental Protection (NJDEP), the suppon 
agency for this response action. Only after the 
public comment period has ended and the informa
tion submitted during this time has been reviewed 
and considered will EPA, in consultation with 
NJDEP, make a decision as to what action(s) to 
take at this Site. 

EPA is issuing this Proposed Plan as part of our 
public panicipation responsibilities under Section 
117(a) of the Comprehensive Environmental Re
sponse, Compensation and Liability Act (CER-
CLA). This Proposed Plan summarizes informa
tion that can be found in greater detail in the 
Remedial Investigation and Feasibility Study (RI/ 
FS) Repons and other documents contained in the 
administrative record file for this Site. EPA and 
NJDEP encourage the public to review these and 
other documents in the administrative record in 
order to gain a more comprehensive understanding 
of the Site and the related Superfund activities 
conducted to date. The administrative record file 
contains the information upon which the selec-
tionof the response action will be based. The file is 
available at the following locations: 

Atlantic County Library 
Galloway Township Branch 
30 W. Jimmie Leeds Road 

Pomona, NJ 08240 
(609) 652-2352 

and 

U.S. EPA Region II 
Emergency & Remedial Response 

Division File Room 
26 Federal Plaza, 29ih Floor 
New York, New York 10278 

EPA, in consultation with NJDEP, may modify the 
preferred alternative or select another response 
action presented in this Plan based on new informa
tion or public comments. Therefore, the public is 
encouraged to review and comment on all of the 
alternatives identified herein. 

THE COMMUNITY'S ROLE IN 
THE SELECTION PROCESS 

I 

EPA solicits input from the community on the 
cleanup methods proposed for each Superfund 
response action. EPA has set a public comment 
period from .Tulv 17 through August 15.1990 to 
encourage public participation in the selection 
of a remedy for the Site. The comment period 
includes a public meeting at which EPA will dis
cuss the RVFS repons and Proposed Plan, answer 
questions, and accept both oral and written com
ments. 
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Mannheim Avenue Site 
Galloway Township, New Jersey 

a = approximate (ocatfon 
of house and lot 

Adapted tor Booz, Allen & Hamilton Inc. from Map By Geraghty a Miller, Inc 

Ttig PHWIC meeting for thg Site is sche<}M»gd for 
Au^st7.1990 from 7 pm until 9 om.and will be 
held at Ithe Atlantic County Librarv/Mavs 
Landing. 2 South Farragut Avenue. Ma vs Land-
»pg, Ngw Jersey 0?^330. 

Comments will be summarized and responses 
provided in the Responsiveness Summary section 
of the Record of Decision (ROD). The ROD is the 
document that presents EPA's final selection for 
response action. Written comment^ on this 
Proposed Plan should he sent bv clo.se of busi
ness A ugu.st 15.1990 to: 

SITE BACKGROUND 

Laura Lombardo 
Project Manager 

U.S. Environmental Protection Agency 
Emergency and Remedial Response Division 

26 Federal Plaza, Room 720 
New York, New York 10278 

The Mannheim Avenue Site is located in a two-
acre sand and gravel clearing on Mannheim Ave
nue between Shiller Road and Glarks Landing 
Road in Galloway Township, Atlantic County, 
New Jersey. The S ite is owned by the Township of 
Galloway and lies within the New Jersey Pinelands 
Protection Area. At least 82 residents live within a 
one-mile radius of the Site. The Bethel Christian 
Day School is located within 5000 feet south of the 
Site. Historically, the Site was mined for sand and 
gravel for the constructiGn of township roads. Upon 
completion of the mining operations, the excavated 
portion of the cleared area was used for waste 
disposal. At some point after the onset of disposal 
activities, wastes on the floor of the pit were com
pacted into mounds by the township operators and 
covered with soil. 

The Township of Galloway and Lenox China are 
the only known sources of the wastes deposited at 
the Site. During the years 1964 to 1967, Lenox 
China, with the approval of the township, sent 
waste produced at their manufacturing plant in 
Pomona, New Jersey, to the Site for disposal. This 
waste was in the form of a solid asphaltic degreas-
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ing sludge, with trichloroethylene (TCE) as its 
primary constituent. This waste material also 
contained smaller amounts of other volatile or
ganic compounds (VOCs) and heavy metals (lead 
and cadmium). Lenox also disposed of leaded 
glaze waste, plaster molds, broken chinaware, clay 
forms, and general trash at the Site, which were 
mixed in with other debris in the mounded soil. The 
township also disposed of general trash waste at the 
Site. 

The Site was placed on the National Priorities List 
in 1983. InDecember 1984, EPA issued an Admin
istrative Order to Lenox and the Township of 
Galloway to remove the waste material buried in 
the soil mounds at the Site, conduct soil and ground
water sampling, and excavate and remove con
taminated soil from the Site. By August 1985, 
Lenox had completed the excavation of the waste 
material from the soil mounds. Approximately 
25,000 pounds of wastes were removed from the 
Site and incinerated off site. Thirty-five mounds of 
soil remained, many with residual contamination. 

In 1985 and 1986, Lenox sampled the asphaltic 
sludge material as well as the soil on site, the 
groundwater on site and within a half mile radius 
from ihe Site, and a nearby stream. This sampling 
showed that the principal contaminants associated 
with the waste at the Site were lead and TCE. Soil 
sampling revealed that lead was the predominant 
contaminant remaining within the soil mounds (at 
levels up to 48,000 pans per million (ppm)). Sev
eral of the mounds also contained small fragments 
of the asphaltic sludge waste which could not be 
separated from the soil during the initial excava
tion. These mounds were assumed to contain TCE 
as well as lead contaminants. Groundwater sam
pling on site revealed the presence of TCE (at levels 
up to 140 parts per billion (ppb)). Groundwater 
sampling from residential and school wells, and 
from the nearby stream did not reveal the presence 
of any site-related contaminants. 

In July 1988 and March 1989, EPA sampled the 
drinking water fi-om 25 local residential wells sur
rounding the Site and one well from the Bethel 
Christian School for VOCs and metals. No VOCs 
or metals were detected above EPA's drinking 
water standards. 

In May 1988, EPA entered into an Administrative 
Order on Consent with Lenox, Inc. and the Town
ship of Galloway, in which Lenox agreed to con
duct a Remedial Investiganon (RI) and Feasibility 
Studv (FS) at the Site. 

In June 1989, the 35 mounds of soil containing 
residual lead and TCE contamination were exca
vated and disposed off site by Lenox. 

REMEDIAL INVESTIGATION 
SUMMARY 

The objectives of the RI were to characterize the 
nature and extent of any contamination associated 
with the Site, to identify migration of contamina
tion and its impact on public health and the environ
ment, and to determine whether there is a need for 
remedial measures to protect human health and the 
environment. The investigations evaluated soil, 
groundwater, air, and surface water/sediment qual
ity. 

The detailed results of the RI can be found in the 
Remedial Investigation Report, conuined in the 
administrative record file noted on page 1. The 
results of the investigation can be summarized as 
follows: 

• The geology of the Site is comprised of the 
following units of the Cohansey Sand and 
Kirkwood Formation, in descending order 
a shallow aquifer (which occurs approxi
mately 35 feet below the ground surface), a 
semi-permeable clay unit (approximately 
three to five feet thick which occurs ap
proximately 50 feet below the ground sur
face), and a deep aquifer. 

• In the shallow aquifer, groundwater flows 
towards the northwest. In the deep aquifer, 
groundwater flows towards the northeasL 

• Shallow and deep groundwater quality has 
been adversely impacted at the Site by 
TCE. The shallow aquifer contains TCE up 
to a concentration level of 29 ppb. It is 
roughly estimated that the entire length of 
the shallow TCE plume, including the 4(X)-
foot diameter of the Site itself, is assumed 
to be 1000 feet, with a width of 400 feet and 
thickness of 15 feet. The deeper aquifers 
contains TCE up to a concentration level of 
47 ppb. It is roughly estimated that the 
deeper TCE plume length, including the 
Site, is greater than 1000 feet, and that it is 
1000 feet wide and 55 feet thick. 

• It is believed that the clay unit separating 
the shallow and deep aquifer may contain 
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some TCE residues within the area that 
underlies the shallow contaminant plume. 

Other VOCs, as well as lead and chromium, 
were sporadically detected in the shallow 
and deep aquifers, in some-instances at 
levels exceeding NJDEP drinking water 
standards. Although these compounds were 
sporadically detected, EPA will require 
monitoring of these compounds in the fu
ture. 

Surficial soil sampling performed after the 
soil mounds were removed from the Site in 
June 1989, indicates that soil quality at the 
Site is not adversely impacted. Itis possible 
that the soil zone lying above the shallow 
aquifer (unsaturated zone) may contain 
small amounts of TCE residues. 

Surface water and sediment samplingof the 
Tar Kiln Branch indicate that the Site is not 
presently impacting this area. 

SCOPE AND ROLE 
OF RESPONSE ACTION 

The principal threat posed by the Site is groundwa
ter contaminated with TCE exceeding the State 
drinking water standard of 1 ppb (the maximum 
contaminant level (MCL)), which has migrated off 
of the property boundary and may adversely im
pact residential drinking water wells. 

n m 
SUMMARY OF SITE RISKS 

An analysis was conducted by EPA through its 
contractor to estimate the health and environmental 
impacts that could potentially result from the Site. 
This analysis is commonly referred to as a baseline 
risk assessment. Findings .fî om this assessment 
include the following: 

• The contaminated medium of concern is 
the groundwater (both shallow and deep 
aquifers). 

The primary contaminant of concern is 
TCE, a suspected human carcinogen. 

• The principal routes of potential exposure 
to TCE are through residential uses of 
groundwater including ingestion of well 

water, dermal exposure to well water while 
bathing, and inhalation of volatile TCE 
from well water. 

The ciurent potentially exposed population 
includes fourteen houses with drinking 
water wells which are situated downgradi
ent of the shallow and deep TCE plumes. 
Based on current zoning, an additional six 
houses could be built in the future, in areas 
downgradient of the Site. 

As evidenced by the data collected to date, 
site-related contaminants have not migrated 
to residential wells. There is no current 
exposure to TCE-contaminated ground
water; therefore, there is no current health 
risk to residents at the Site. However, the 
potential exists for future contact with TCE-
contaminated groundwater by current or 
future residents downgradient of the Site. 

Aside from the TCE contaminants in the 
groundwater, the Site poses minimal im
pact to natural resources and the environ
ment adjacent to the Site. 

Implementation of the Preferred Altema
tive will reduce TCE concentration levels 
to meet drinking water standards. 

SUMMARY OF ALTERNATIVES 

A feasibility study (FS) was conducted by Eder 
Associates for Lenox todevelop and evaluate po
tential remedial alternatives to address the TCE-
contaminated groundwater at the Site. This FS 
report did not provide a complete analysis of each 
remedial altemative.. Consequently, EPA tasked 
its contractor, CDM Federal Programs Corpora
tion (CDM-FPC), to prepare a FS report to develop 
and evaluate remedial alternatives inore thoroughly. 
The alternatives evaluated in the detailed analysis 
of the CDM-FPC FS report are discussed below. 

Alternative 1: No Action with Groundwater 
Monitoring 

Capital Cost: $89,100 
Annual Operation and Maintenance 

(O&M) Costs: $52,600 (years 1 to 5) 
$18,600 (years 5 to 30) 

Present Worth (PW):$ 550,100 
Months to Implement: 3 months 
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The No Action alternative is evaluated at every site 
to establish a baseline for comparison. Under this 
alternative, no active action would be taken at the 
Site to prevent or reduce migration of, or reduce 
concentration levels of, TCE in the groundwater. 
This alternative relies on natural attenuation of 
contaminants in the groundwater to reduce TCE 
concentration levels to the MCL of 1 ppb. This 
altemative includes a long-term monitoring pro
gram to assess the migration of contamination in 
the shallow and deep aquifers. This program would 
use existing monitoring wells, newly installed moni
toring wells, and residential wells in the vicinity of 
the Site. Selected wells would be sampled on a 
quarterly basis for the first five years, and then 
biannually. This altemative also includes an edu
cational program to inform the public about p>oten-
tial hazards at the Site. The amount of time required 
for natural attenuation to reduce contaminant lev
els to drinking water standards is not known at this 
time because of the uncenainties relating to the 
presence and degree of residual contamination in 
the unsaturated zone and in the clay layer separat
ing the shallow aquifer from the deep aquifer. The 
potential exists for this residual contamination to 
continue to release slowly into the groundwater at 
an unknown rate and over an unknown period of 
time. 

Alternative 2: Point-of-Use Carbon 
Adsorption Treatment/VVater-Use Restric
tions 

Capita! Cost: S 147,150 
Annual 0<S:M Cost: 552,600 (vears 1 to 5) 

$50,900 (year 6) 
$32,000 (years 7 to 21) 
$18,600 (years 22 to 30) 

Present Worth: $739,400 
Months to Implement: 1 month to install point-

of-use control; 12 montiis 
for water use restrictions 

This altemative includes all of the components of 
Alternative I, with the addition of provisions to 
install and maintain individual carbon adsorption 
treatment systems at residential wells, if ground
water monitoring (performed on a quarterly basis 
for the first five years) indicates that the groundwa
ter contamination is migrating and threatening the 
residential wells. The carbon adsorption system 
would remove organic and, to some degree, inor
ganic contaminants. The treated water would then 
be used as needed by residents. In addition, this 
alternative would place legal restrictions on the 
installation of any new wells in the vicinity of the 
contamination. Any new or existing downgradient 

wells in the future would require the installation of 
a treatment system, if it was determined that water 
quality was threatened by site contamination. The 
individual treatme:it system.s and the water-use 
restrictions would be temporary and would be in 
place until groundwater quality has been restored. 

Altemative 3: Alternate Water SupplyAVater-
Use Restrictions 

Capital Cost: $492,100 
Annual O&M Cost: $52,600 (years 1 to 5) 

$94,300 (years 6 to 30) 
Present Worth: $1,749,200 
Months to Implement: 18 months 

This altemative includes all of the components of 
Altemative 1, with the addition of the development 
of water supply well(s) and a distribution system to 
provide potentially affected residences with a 
continuous source of clean water, if groundwater 
monitoring (performed on a quarterly basis for the 
first five years) indicates that the groundwater 
contamination is migrating and threatening the 
residential wells. The water supply well(s) would 
be installed near the Site in an area outside the TCE 
contamination. Groundwater use-restrictions would 
i-equire that all existing and future households be 
connected to this supply and that residential wells 
be taken out of service. 

Alternative 4: Groundwater Pumping/Air 
Stripping/Rein jection 

Capital Cost: $541,000 
Annual O&M Cost: $52,600 (year 1) 

$394,100 (years 2 to 5) 
$360,100 (years 6 to 17) 
$18,600 (years 18 to 30) 

Present Worth: $4,217,100 
Months to Implement: 24 months 

This altemative includes the installation of ground
water extraction wells to withdraw the contami
nated water for on-site treatment with discharge 
through reinjection into the shallow and deep 
aquifers. Three extraction wells would be installed 
in each aquifer. Two wells in each aquifer would 
be operated continuously and the third would serve 
as a backup well during periods of well mainte
nance. Six reinjection wells would be installed in 
each aquifer. Three wells in each aquifer would be 
operated continuously and the additional three wells 
would serve as backups to be used during mainte
nance periods. Contaminated water would be 
pumped from the shallow aquifer wells and deep 
aquifer wells at total rates of 10 gallons per minute 
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(gpm) and 40 gpm, respectively. Contaminants in 
the extracted groundwater would be pre-treated to 
remove iron and then air stripped to reduce the level 
of VOCs to meet drinking water standards. This 
altemative also includes short-term sampling of 
downgradient groundwater monitoring wells and 
residential wells, during the design period, to 
monitor the potential migration of contaminants 
towards residential wells until the treatment system 
is operational. In addition, this altemative includes 
long-term sampling of downgradient monitoring 
wells and residential wells, once the system is 
operational, to monitor the effectiveness of the 
treatment system in removing contaminants and 
preventing migration. The length of time required 
for this altemative to reduce contaminant levels to 
drinking water standards is approximately six to 
sixteen years. This time period takes into consid
eration tiie influence of the potential residual con
tamination in the unsaturated zone and in the clay 
layer. Additional testing will be required to evalu
ate the schedule for aquifer restoration further. 
Furthermore, during the design period, EPA may 
assess the feasibility and practicdity of using infil
tration basins as an alternate means of discharging 
treated groundwater to the underlying aquifer. 

EVALUATION OF ALTERNATIVES 
AND PREFERRED ALTERNATIVE 
The preferred altemative is Altemative 4. This 
altemative provides the best balance of trade-offs 
among the altematives with respect to the criteria 
that EPA uses to evaluate altematives. This section 
profiles the performance of the preferred altema
tive against the criteria which apply to this action, 
while noting how it compares to the other options 
under consideration. 

Overall Protection of Human Health and the 
Environment: This criterion addresses whether or 
not a remedy provides adequate protection and 
describes how risks posed through each pathway 
are eliminated, reduced, or controlled through ffeat-
ment, engineering controls or institutional con
trols. Altemative 1 is not protective of human 
health and the environment because, along with 
Altematives 2 and 3, it would not remove contami
nants from the groundwater in the shallow and deep 
aquifers, and thereby allows the migration of con
taminants into clean portions of the aquifers. Also, 
Altemative 1 would not prevent the potential con
tamination of residential wells from migration of 
contaminants. Altematives 2 and 3, while not pro
tective of the environment, protect human health 
because they include treatment at the well-head 

and an alternate water supply, respectively, if 
monitoring indicates contamination of residential 
wells. Altemative 4 protects public health and the 
environment because it provides for theremoval of 
contaminants from the groundwater in the aquifers 
to meet drinking water standards, and prevents 
migration of contaminants towards residential wells. 

Compliance with ARARs: This criterion ad
dresses whether or not a remedy will meet all of the 
applicable or relevant and appropriate require
ments (ARARs) of Federal and State environ
mental statutes (other than C E R C L A ) and/or pro
vide grounds for invoking a waiver. Altematives 1, 
2 and 3 rely on natural attenuation of the contami
nants in the groundwater to eventually meet the 
MCL of 1 ppb in the aquifers through dilution of the 
volume of contaminants. Altematives 2 and 3 meet 
the ARAR associated with providing safe drinking 
water to community residents by removing the 
VOCs from the water through well-head treatment, 
and providing an alternate drinking water supply, 
respectively. Altemative 4, in actively removing 
contaminants from the groundwater and prevent
ing contaminant migration towardsresidential wells, 
meets A R A R S in the aquifers and at the residential 
wells. 

Long-term Effectiveness: This criterion refers to 
the magnitude of residual risk and the ability of a 
remedy to maintain reliable protection of human 
health and the environment over time, once cleanup 
goals have been met. Altemative 1 does not provide 
for long-term protection of human health and the 
environment over time. This altemative does not 
actively contribute to restoration of the groundwa
ter. Uncontaminated groundwater currently used 
for drinking water may be jeopardized in the future 
by the spread of contamination. Altematives 2 and 
3 would permanently protect individual residents 
from drinking contaminated groundwater. How
ever, these altematives would not prevent contami
nants from adversely affecting clean portions of the 
groundwater. Altemative 4 provides for perma
nent long-term effectiveness in the protection of 
human health and the environment over time. 

Reduction of Toxicity, Mobility or Volume: This 
criterion addresses the degree to which a remedy 
utilizes treatment to reduce the toxicity, mobility or 
volume of contaminants at the Site: Altematives 1, 
2 and 3 do not utilize treatment to reduce the 
toxicity, mobility or volume of contaminants in the 
shallow and deep aquifers. These altematives 
would not reduce the mobility of the contaminants 
in the aquifers, and would rely on natural attenu
ation, through dilution over time, to reduce the 
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toxicity and volume of contaminants. Altematives 
2 and 3 use treatment via individual carbon adsorp
tion units and an altemative water supply, respec
tively, to reduce the toxicity and volume of con
taminants in the groundwater prior to use by resi
dents. Alternative 4 would reduce the toxicity, 
mobility and volume of contaminants in the aquifer 
by extracting contaminated groundwater and treat
ing it to meet drinking water standards. 

Short-term Effectiveness: This criterion refers to 
the time in which the remedy achieves protection, 
as well as the remedy's potential to create adverse 
impacts on human health and the environment that 
may result during the construction and implemen
tation period. Implementation of Altematives 1,2, 
3 and 4 would not create any adverse short-term 
impacts on human health and the environment. 
The time to achieve protection from contaminants 
in the groundwater is longer for Alternatives 1, 2 
and 3 than for Altemative 4. Altematives 1, 2 and 
3 rely on natural attenuation over time to reduce 
contaminant concentration levels in the groundwa
ter to drinking water standards. The amount of time 
required for natural attenuation would be influ
enced by the potential for residual contantinants in 
the unsaturated zone and in the clay layer to con
tinue to release slowly into the aquifers. Altema
tive 4, while incapable of quickening the release of 
residual contamination potentially in the clay layer, 
provides for active removal of the contaminants 
which already exist in the aquifers, as well as active 
removal of the contaminants as they enter the 
aquifers after being released from the unsaturated 
zone and clay layer. Therefore, Altemative 4 
achieves protection in a lesser time frame than 
Altematives 1, 2 and 3. 

Implementability: Implementability is the tech
nical and administrative feasibility of a remedy, 
including the availability of materials and services 
needed to implement the selected altemative. All 
altematives are implementable. Altematives 1, 2 
and 3 involve considerable long-term institutional 
management Altematives 2 and 3 require the 
cooperation of local residents, administrative 
management to operate and maintain the point-of-
use treatment systems, and the supply and distribu
tion system, respectively, as well as the enforce
ment of water-use restrictions. The implementa
tion and enforcement of these restrictions may be 
difficult. The groundwater monitoring program in
cluded as parr of each alternative may require some 
administrative management and cooperation of 
local residents. 

Cost: Cost includes capital and operation and 
maintenance (O&M) costs. The present wonh cost 

for implementation and operation of each altema
tive are summarized below. 

Altemative 1: Present Worth Cost - $ 550,100 
Costs include installation of additional ground 
water monitoring wells and 30 years of monitor 
ing. 

Altemative 2: Present Worth Cost • $ 739,400 
Costs include installation of additional ground 
water monitoring wells, installation of individual 
treatment units (15 years of use), and 30 years of 
monitoring 

Alternative 3: Present Worth Cost - $ 1,749,200 
Costs include installation of additional ground 
water nx)nitoring wells, installation of altemate 
water supply (25 years of use), and 30 years of 
monitoring. 

Altemative 4: Present Worth Ck)st - $ 4,217,000 
Costs include installation of additional groundwa
ter monitoring wells, installation of groundwater 
extraction and ffeatment system (15 years of use) 
and 30 years of monitoring. 

State Acceptance indicates whether, based on its 
review of the RI/FS and Proposed Plan, the State 
concurs.with, opposes, or has no comment on the 
preferred altemative. TTiis criterion will be ad
dressed when State comments on the Proposed Plan 
are received. 

Community Acceptance will be assessed in the 
Record of Decision following areview of the public 
comments received on the RI/FS repons and the 
Proposed Plan. 

SUMMARY OF THE 
PREFERRED ALTERNATFVE 

In summary, Altemative 4 actively removes con
taminants from the groundwater and prevents the 
contaminants from potentially migrating to resi
dential wells. In doing so, this altemative protects 
uncontaminated portions of the drinking water 
source from being contaminated. This altemative 
provides for restoration of the groundwater in a 
faster time period than the other altematives. 

This altemative also provides for the most protec
tion of human health and the environment. There
fore, Altemative 4 is believed to provide the best 
balance of trade-offs with respect to the evaluation 
criteria and is proposed by EPA as the preferred 
alternative. 
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(vrĵ  0 ? ; ? ^ ^ WMi£22fP A\-\ GoAy\Uc*HU 
I / 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY. REGION 2 
FOR 

MANNHEIM AVENUE SUPERFUND SITE 

August 7. 1990 
Meeting Attendees 

(PLEASE PRINT) 

0 0 

CO 
C ; 
(;. 

Namft _Addifiss_ r.ily •Stale Jjfx. 

^fL-dJsjlEiS A /1 C>t~P ~( fCnio, .</x 

^S^V) J±)UM.\\ A J - ^ ^ ( lAelatX P/y?/it5.0o^ lhL'2... J / J . ^ 

ci-^^^r 

iP^O^^"^ 

Phnnp 

^ / i / - ^ J , ^ S 

'^4=S'-"k.M'r 

^^.?,-l^,lT-

^o-^z f ZS-V2^ 

(corj^rr^-nu 

RftpfR.Sftnling 

/YX&f^ 

^ j - / ) ^ ^ ^ 

1 



t 

APPENDIX D 

• 

':€23 



t 
THE UNITED STATES 

ENVIRONMENTALPROTECTION AGENCY 
INVITES PUBLIC COMMENT ON THE 

PROPOSED REMEDY FOR 
THE MANNHEIM AVENUE SITE 

LOCATED IN 
GALLOWAYTOWNSHIP, NEW JERSEY 

f 

The United States Environmental Protection Agency (EPA), as lead agency for the Mannheim 
Avenue site, will hoW a Public Meeting to discuss the Remedial Investigation/Feasibility Study 
(RI/FS) and the Prooosed Plan for the Remedy at the site. The New Jersey Department of 
Environmental Protection (NJDEP), as the support agency, will also be in attendance. The 
meeting will be held on August 7,1990, at 7:00 p.m. in the Atlantic County Library - Mays 
Landing, 2 South Farragut Avenue, Mays Lar>ding, New Jersey. 

As a result of the RI/FS conducted to date, EPA determined that the principal threat posed by 
the site is ground water contaminated with trichloroethylene (TOE), a suspected human 
carcinogen, which exceeds the State drinking water standard and has migrated off of the 
property boundary and may adversely impact residential drinking water wells. Among the 
options evaluated for addressing contaminated ground water at the site are the following: 

1. No Action. This alternative would consist only of groundwater monitoring. 

2. Point-of-Use Carbon AdsorptionTreatmentWater Use Restrictions. Under this altemative. 
individual carton adsorption treatment systems would be installed and maintained at 
residential wells, if groundwater monitoring indicates that these wells are threatened. 

3. Alternate Water Supply/Water Use Restrictions. Under this alternative, altemate water supply 
weii(s) and a distribution system would provide a continuous source of dean water to 
residents, if groundwater monitoring indicates that residential wells are threatened. 

4. Ground Water Pumping/Air Stripping/Reinjection. This alternative includes the installation of 
groundwater extraction wells to withdraw the contaminated water for on-site treatment with 
discharge through reinjection into the shallow and deep aquifers. 

The No-Action alternative was evaluated as required by the National Oil and Hazardous 
Substances Pollution Contingency Plan. 

Based on available information, thepropcsed remedy atthis time is Alternative 4. EPA proposes 
that this remedy will be most protective of human health and the environment. EPA and NJDEP 
welcome the public's comments on all altematives identified above. E PA will choose the Remedy 
after the public comment period ends and consultation with NJDEP is concluded. EPA may select 
an option other than the proposed alternative after consideration of all comments received. 

Complete documentation of the project findings is presented in the Administrative Record File, 
which contains the RI and FS Reports and the Proposed Plan. These documents are available 
at either the Galloway Township Branch of the Atlantic County Library, 30 W. Jimmie Leeds Road, 
Pomona, New Jersey, or EPA's Region II office in New York. 

The public may comment in person at the public meeting and/or may submit written comments 
through August 15, "̂ 990 to: 

Laura Lombardo 
Remedial Project Manager 

Emergency and Remedial Response Division 
U.S. Envlrc:.menta! Protaiilon Agincy 

25 Federal Plaza 
New Yorit, New York 1027B 

{212)264-67a/' r:G30 




